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B'amily : Homalopteeidae. 

Homaloptera rupicola (Prashad & Mukerji). 

One Bpociincn (3G mm.) from Phungin Hka: 'Nga Hpai\ 

In 1929 Prashad and Miikurji (45) established the genus Gho- 
praia to accommodate a very roniarkable form of Honialopterid 
fish, Chopraia rupicola, obtained from tlie rocky streams of 
Kumaing in tlic Myitkyina District in Upper Burma. Despite the 
%)rm being closely related to the genus Homaloptera, the fish had 
to bo given a separate generic position in view of certain distinctive 
features which, till the time of its discovery, had not been ascribed 
to the genus Homaloptera. In his preliminary observations on the 
classification of the Homalopterid fishes, Hora (36) recognised the 
genus Chopraia as valid and placed it in the sub-family Homalop- 
torinae. Later, in his inonogi*a])hic revision of the Homalopterid 
fishes he (37) studied them in greater detail and defined the various 
generic and specific limits., His extensive studies of these fishes, 
including certain types preserved in different museums in England 
and in other countries, enabled him rightly to delimit the various 
genera and species. Of the genera of the family Homalopteridae 
Homaloptera embraces a vast majority of remarkable torrential 
fishes with similar or diverse adaptive modifications. Horans col- 
lective survey of the whole group of these fishes justified his con- 
siderably extending the generic limit of Homaloptera; and Chopraia 
should now be considered a synonym of Homaloptera as emended 
by Hora. 

The specimen under report agrees almost entirely with tlie 
specimens from the type-locality. The interorbital widtli is nearly 
equal to the diameter of the eyes. The pectoral fins reach the 
ventrals which are shorter than the former. 

One important feature of Homaloptera rupicola, to which atten- 


^ Mil Mukerji’s paper was published in two parts because of the need of keep- 
ing down the number of pages in the Journal. The author was unaware of th^s 
arrangement by the Editors; hence several citations to the bibliography which 
is published at the end of the present part were made in Part I and again 
references will be found in the present part to plates Nos. I-III which were 
published with Part I in volume xxxvi. — E ds. 
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tion has so far not been paid, is that tlie aHtcrior portion of the 
ventral surface up to the base of the ventral fins is perfectly liori- 
zontal and this area is either devoid of scales or ihe scak's arc 
rudimentary. The flat and the naked ventral surface, the BaU- 
fom-like horizontal position of the pectoral fins, and the general 
facies of the fish clearly indicate that the fish is an inhabitant of 
the rapids. The occurrence of the species in the Wiungin Hku 
seems to be rather unusual, and the specimen may have drifted 
into the river from some of the rocky streams which abound in the 
neighbourhood. 

T'amilv : COBITII) AE . 

Botia hymenophysa (Bleek.). 

One specimen (100 mm.) from Hinan Hka: 'N(ja-fihaha\ 

One specimen (98 mm.) from Tang Hka; 'Nga-pad\ ^ 

Hora (26) has already ^discussed at some length the affinities 
of Botia berdmofei of Blyth with B. fiymenophyHa of Bieeker and 
has considered them conspecific. I have also gone into tlxe ques- 
tion and after a thorough re-examination of the specimens of the two 
species preserved in the collection of the Indian Museum I agree 
that B. berdviovei is the same as B. hymcHophijsa, The species is 
extremely variable in regard to the colour pattern, the position of 
ihe anal opening and the different body proportions at different 
stages of its growth and in specimens from different localities. - ; 

The two well-preserved, specimens from the Mali Hka system 
have more or less the same colouration as that of B. hordmorci 
figured by Day in his Fishes of. hidia. There are from 11 to 12 
broad vertical black bands along the sides wliicli pass ov(‘r tlic 
back and join the corresponding ones on the otliei' side. Scries of 
fine black specks and dots are arranged more oi’ less longitudinally 
all over the body. The dorsal fiii is variegated with l)lack bands 
and blotches. The caudal fin is clouded all over wiili bhuik dots; 
it is devoid of any band. A few blackish dots arc })rc‘seui. on the 
anal fin also. The rostral barbels are black. 

Nemachilus botia (Hum. Buch.) Hcnnii. stricto. 

(PI. I, tig, 1; PI. Ill, figs. 8 4). 

Two specimens (10‘2 auti 73 m'm.) from 7’ang Hka: 'SnmbnOi'. 

Two specimens' (88 and 85 miD.) from Tang Hka: '/Sumhnon Chung \ 

One specimen (81 mm.) from Tang Hka: 'Tarrlu'. 

One specimen (63 mm.) from Phnngin Hka: 'Nga KuUtntf, 

In his revision of the fishes of tlie gtuius Nemaahilus from 
Burma, Ilora (38) has rightly pointed out that '‘many of the 
species of the genus exhibit considerable individual variability’'; 
and so far as I can judge, N. botia is pcjrhaps one of the most 
variable species. It is duo chiefiy, if iioi' entirely, to the extreme 
variability of the species that its precise limits liavo not so far been 
properly understood and defined, and this has been responsible for 
considerable misapprehensions, Specimens of N. botia have often 
been, erroneously considered to represent a diffcu’tuit a.nd distinct 
i^ecies, while others of an allied but distinct Bpecies linvc^. been ro- 
ferred to N. botia. In this connection mention should be made at 
N, nebulosa (Blyth), the short history of which., given below, 
clearly shows how baffling at times may bo the identity of W. hoik, 

[ 2 ] 
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In 1860, Blytli (9) described a new Cobitid fish from a single 
specimen obtained from Darjiling and presented by Dr. Wallicli, 
under the denomination Botia nebulosa. He considered the form 
to be closely allied to “B, grandis but with face shorter (as de- 
scribed) and eight cirri not quite so strongly developed''. Gunther, 
a])pa’rently due to having no access to the type-specimen of B, nohn- 
lofia, which was deposited and is still preserved in the collection 
of the Indian Museum, did not include B, vehvlosa in tlie synopsis 
of tlie various species of the genus Boiia in his (''aialogiie (19); 
hut rd'orred to the spoca'cs in a fodt-noie (p. 366) without aiiy 
comments. In 1809, Day (10) exarniued the type-specimen and 
published a short account of B. 7 iehulosa, He remarked that “a 
bifid erectile (damaged) suborbital spine” is present. Later, in his 
Monograph of the Indian Gyprinidae he (11) included a short de- 
scription of the loach without any fresh comments. Both in his, 
Finhen of India and in the Fauna volume, Day retained the species 
B. nohulosg^ and emphasized in a foot-note (p. 606) that the ‘'sub- 
orbital spine was damaged in the unique example”. The species 
did not receive further attention till 1922, when in his revision of 
the fishes of the genus Botia, Hora (26) remarked that “On exa- 
mination I am unable to refer it {Botia nebulosa) to the genus 
Botia, 1 believe that it belongs to NemacMhis and in all proba- 
bility is a male of N. hotiu8'\ Hora gave sufficient reasons for 
considering B. nebutosa to be a Nemachtlus and pointed out that 
Day's contention regarding the suborbital spine being damaged in 
the type-specimen was rather far-fetched, for, “the groove that is 
present is not sufficiently deep to justify the view that it ever con- 
tainod a spine. The groove is of the nature of a shallow slit partly 
covered superiorly by a fold of skin. I have already remarked in 
a previous paper that such grooves and folds of skin form the 
secondary sexual characters of certain species of Nemachilus'', 
Owing to the paucity of adequate material of N, botia for com- 
parison, it was, however, not possible for Hora to go into further 
details about the systematic position of B. nebulosa. 

I liavo thoroughly examined the five specimens under report 
from the Mali river system and compared them with the specimens 
of N. botia obtained from different places of India and Burma and 
referred to by Hora in his revision of the genus,* and I find that 
my specimens are teferrable to W. botia. Eecently Messrs. G. E. 
Shaw and E. 0. Sliebbeare have collected abundant material of 

botia from various s^treams and rivers of Horthem Bengal, and 
have presented a fine series of them to the Indian Museum. T 
have examined these specimens and after comparing the type- 
specimen of Botia fiebulosa with all the specimens of N. botia now 
at my disposal, I am thoroughly convinced that B. nebulosa is not 
only not a Botia but it is an absolute synonym of N. botia, of which 
almost all the adult males are provided with a suborbital groove, 
and that the presence of a spine in the suborbital groove of the 
typo-specimen of the former was purely conjectural on the part oi 
the earlier authors. 

It may not be out of place to mention in this connectiop that 
recently Deraniyagala (17) has reported the typical form of N. botia 
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* under the name Nemacheilus botia hoUa {4Tum. Bucli.) “from 
several small streams” in Coylou. From his doseription of 
the fish and the figure it appears that tlie Ceylonese fish is strik- 
ingly allied to JV. botia; but the fact i.luit tlic typical form of tlic 
species has not so far heen known in occur anywhere! in Peninsular 
India, much less in Ceylon, throws a doubt on the accuracy of 
file specific position of IJic (Vylonoso loach. Moruov(!r, it is qiiiii' 
conceivahle ihat similar environmental conditions may lend io pro- 
duce similar charactei's, and thai. the great resemhiance hcl.ween 
N. boiia of India and the rtnc of Ceylon may be duo to a simi- 
larity in tluiir environments. In the absence' of any specimefn of 
Ceylonese N. botia for coidparutivo study, it is, however, impossible 
to judge its affinities. It may yet ho pointed out that according 
I'O Deraniyagala the base of the dorsal fin of the (leylonese N. botia 
is “as long as head or peetorals, which latter usually reach ven- 
frals (p. 38). In all the Indian and the Burmese specimens thai 
I have examined, the base of the dorsal is certainly almost as 
long as the head or the pectorals, but the pectorals 'wliioh arc 
invariably shorter than the head hardly reach the ventrals,. 

Prom the foregoing account it is quite clear that a certain 
, amount of confiision centres round the true identity of N. botia. 
The species, as it is understood in the present state of our know- 
ffidge, is widely distributed in the Indian and the Burmese waters. 
Below I have given, for future reference, a more or less detailed 
description of the species from materials from India and Burma. 
In view of the fact that no adequate figure of the loach has so 
far been published I take this opportunity to give figures from a 
well-preserved specimen from the Mali Hka system. 

D. 3/11; A. 3/5; P. 1/11; V. 1/7; 0. 18 (excluding the small 
compact outer rays). 


The dorsal profile rises from the tip of the snout to the insoHion 
ot the dorsal fin with, a sudden rise above the orbit. Behind tlu! 
origin_ of the, dorsal, the outline slopes down slowly, falls appreci- 
ably just beyond and below the end of the dorsal' base, and then 
rises up again to the root of the caudal fin. The ventral profile 
IS umformly and faintly convex. The body is of rather stout build, 
spindle-shaped and compressed from side to side. It is thinnesi; 
at the caudal peduncle, which is squarish in shape and slightly 
higher than long. The greatest depth of the body is containe'd 
from 4.5 to about 5.2 times in the length of the body without the 
caudal fin. The head is moderate, its length being contained 
approximately from 4.2 to 4.5 times in the length of the body. It 
IS sh^tly broader than high. The snout is prominent and 'some- 
what blunt anteriorly. Its length is contained about 2.5 times in the 
length of the head. The eyes are rather large, placed high and 
nearer to the angle of the operculum than the tip of the snout. 
In some grown-up individuals they may be situated almost in 
file middle of the head. They are scarcely visible from the ventral 
suriace. _ I he orbital width is contained approximately from 3.8 i-o 
5 times m the length of the head. The interorbil.al' space is flal 
totamtlj concave and is almost equal to or slightly narrower Ihnu 
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the diameter of the * eyes. In front of and below the orbit on 
either side is a transverse subcutaneous ridge-like prominence. 
Usually there is no definite groove below the ridge, but in case of 
most adult male specimens a moderately deep groove is discern- 
ible. The nostrils are situated nearer the anterior margin of the 
orbit than the tip of the snout. The anterior ones are provided 
with well-developed tubular flaps. Tlie mouth is sub-itiferior, mode- 
I’ute and liorse-shoe-shaped. The lips are ratlier fleshy aud conti- 
nuous at the angles of the mouth. The upper lip is pi’ovided with 
a ft‘.w I'ows of small fleshy pa23illae, while ilie lower one has iwo 
roundt'.d, raised cushion-like clusters ol* similar papilhu' situated 
(*,entrally. Tlio lower li]3 is interrupted in the middle. Botli 
the lips are capable of being partly everted off from the jaws. 
The u])j3er jaw is slightly longer than the lower and partly 
overhangs it. Both the jaws are jrrovided with thin and sharfk 
horny edges. The upper one is in the form of a small beak, 
while the low''er one is shovel-shaped with a faint symphysial emar- 
gination to receive tlie upper jaw.’ The gib openings are in the 
form of vertical slits extending below the iuN,-!-ii. o- ihe pectoral 
fins. There are twm rostral and one maxillary pairs of barbels 
w’hich are fairly well-developed. All the barbels are much longer 
than the orbital width. 

Usxially the insertion of the dorsal fin is much nearer the tip 
r# the snout tlian the base of the caudal fin, but in some specimens, 
irrespective of age and locality, it may be situated almost in the 
middle of the same two points. It is long and in most cases 
longer than high. The length of its base is equal to that of the 
head or slightly shorter. Its outer margiii is straight and oblique. 
Tlie paired fins arc . inserted sub-liorizon tally. Tlie pectorals at‘e 
generally shorter than the head <and <arG separated froxn the origin 
the ventrals by a variable distance. The ventrals are situated 
almost vertically i)clow the middle of the dorsal fin and are shorter 
than the pectorals. They are separated from tlie commencement 
of the anal by a considerable distance. The anal fin is short and 
when laid flat reaches the base of the caudal or just misses it. 
The pectorals, ventrals and the anal fins liave rounded outer 
margins. The caudal fin is as long as, or a little longer or shorter 
than the head. It is longer than high, and faintly emarginate, 
with somewhat rounded lobes. Tlie anal opening is variable in 
position, but in most cases it is situated almost midway between 
the tip of the ventrals and the origin of the anal fin. 

The scales arc of small to moderate size, conspicuous and imbri- 
cate, Tliey are absent on the head and considerably reduced on the 
chest. The lateral line is generally complete, but in some cases 
it may be incomplete, not extending beyond the anal fin. 

The colouration of the species is very variable, and not xinliko 
most of the other loaches, it depends on the nature of the water 


^ So far as I am aware, such characters of the jaws are found more pro* 
noimced in the fast stream- dwelling species of the genus NemacMlvs. In such 
liabitats as the fish feed almost entirely by scraping and rasping ofT algae and 
other organic matters from the rocky substratum, such modificuiiions of the jaws 
ate of the utmost utility. 
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"'and other environmental conditions. Ordinarily, t]io ground colour 
is pale olivaceous to yellowish orange with 12 to 16 blackish cross- 
bars of various turns and twists, descending a little below the 
level of the lateral line. Tliese bands are generally uninterrupted 
in the young and half-grown specurnens, while in adults they may 
be broken u]) into ])atcheB, scattered irregularly on the sides, A 
narrow dark hand joins Ihc tip of the snout and the anterior mar- 
gin of tlK‘ eyes. Anoilier similar hand is present dorsally betwenm 
the eyes. A prominent black oe.ellus is nsually in bo found on 
the u])per b:me of ilio e.audal fin. All the barbells are dusky, 
excepting tlu^ maxillaries wlhcli are wliite. The fins are yellowisii. 
'J'hc dorsal has f) to G oblicfne, zigzag narrow blackish bands, while 
tlic caudal is provided with 5 fo 7 posteriorly directed V-shaped 
dark bands. 

in miUimetfBs: 


Length ef 'body without caudal 
Height oi body 
Length of head 
Breadth of head 
Height of head 
Length of snout 
Diameter of eye 
Interorbital width . 

Height of dorsal fin 
Length of pectoral fin 
Length of ventral fin 
Length of anal fin ... 

Length of caudal fin 
Length of caudal peduncle 
Least height of caudt 
peduncle 
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9*0 
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2*0 5 

4*5' 
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12*0 

15*0 

12*0 
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18*0 

16*0 

11*5 

11*5 

9*5 

9*0 

17*0 

14*0 

17*0 

11*5 

8*0 

8*5 

17*0 

13*5 

11*0 

16*0 

' 13*0 

11*0 

22*0 

18*5 

13*0 

8*0 

6*0 

6*0 

12*0 

10*5 

7*0 

10*0 

8*0 

7*0 

14*5 

13*0 

9*0 


Neitiachilus paucifasciatus Hora. 


. One specimen (51 mm.) from riiimgin Hka: 'Nga Samwiyil\ 

In 1929, Hora (83) described this species from 15 specimens 
obtained by Dr. J. Coggin Brown from Hwe-gna-sang river in the 
Hsipaw State of the Northern Shan States. The single specimen 
collected from the tributary of the Mali river, which T assio'n to 
N. pancifasciains, does not differ from the description and figure' 
of the species excepting that the inner rostral barbels do. not extemd 
as far as the nasal opening”. They are much shorter, and ilie 
outer rostrals, instead of being extended to “below the middle of 
the eyes reach only to the nasal opening. 

Nemachilus multifasciatus Day Rcnsu lafo. 

One specimen (50 mm.) from Phungiu Hka: ^Samhrun'. 

In his Fishes of hulia^, Day described this species from “Dar- 
jeeling and Assam and published an illustration of the fisli from 


^ Dr. B. L. Hora kindly informs me that during his visit to Eiiront' lu‘ 
/N?* ‘B9,2.j.l669’) in the colloctions of the Britisli 
Museum (Nat. Hist.) winch is labelled an Day’s hand-writing as Nemachilus 
muUifascmtm, T^he specnneji was collected by Day from Ass^m, 
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a Bpcciiucn from JDnA’jiliug (pi. cliii, fig. 7). in 18bU, 

(53) reported the species from ‘Meekalun’ and ‘TliagaUi Juvu’ 
Dear Moiilmien in Burma. In his revision of the fishes of the 
genus Nemachilus from Burma, Hora (33) briefly observed that 
Vinoiguerra’s speciiuens from Burma have, in all probability been 
wrongly refen-ed u* A', maltifasciaius and that the fish ‘‘appeal's 
to represent a new species”. Unfortunately, the unique type- 
specimen of N. viidfifa^ciaim from Darjiling which is still pre- 
served in the collection of the Indian Museum is in such a* state 
of maceration that it has become useies^s for all taxonomic purposes. 
Moreover, the si)ccies seems to be so very rare that since Day’s 
disocovery it has not been, leaving aside* Vinciguerra’s record from 
Burma, reported again from the Darjiling Himalayas or the adjoin- 
ing areas, although fairly extensive collectioiis of similar fishes have 
been made in these areas from time to time by parties of the Zoolo^- 
gical Survey of India, and very recently by Messrs. Gr. E. Shaw and 
E. O. Shebbeare. Day's descriptions and figures of Fishes of 
hidia, in general, have been found to be so indefinite and inaccurate 
that it is often impossible to judge the precise limits of a species 
without having fresh specimens from tlie type-locality as a check. 
Under these circumstances nothing can bo said definitely in regard 
to ilie specific limits of Day's Ah undtifasciafns, and tlic fish tnusi 
be understood and shall i-emain i)ruvisi()na.lly known from whafever 
descriptive accounts it has to its credit until sucli time as ilic 
typical form is again obtained and definitely studied. It scorns 
justifiable, therefore, to make reasonable alibwance, so far as this 
fish is concerned, for minor differences in body proportions and 
colouration, etc., rather than to consider these as differentiating 
characters. 

Sopietime ago, Dr. D. Vinciguerra of the Genova Museum 
kindly presented a specimen of his Burmese N, multifasciat/us to 
the Indian Museum. I have thoroughly examined the specimen 
and I am in agreement with Hora’s view that the fish, judging it 
by Day's description of N. mnltifasciatuSy appears to be new, differ- 
ing from the latter chiefly in certain body proportions. But in view 
of what has already been said about the merit of Day's accounts 
and of the well-known plasticity of shape and structure under vari- 
able environmental conditions, of the stream-dwelling loaches in 
general, T do not propose to separate the Burmese N. mulUfasoiatus 
from the one of India. As for the difference in colouration of the 
Burmese form, it is to be regarded as no more than a racial charac- 
ter, for, it is well known that most of the freshwater fishes of 
Burma have ^ characteiisfe brilliance of coljburation. 

In Colonel Burton’s collections from the Mali Hka systeim there 
is a single specimeix which is inseparable from Vinciguerra's speci- 
men from ‘Meekalan', although i^t differs somewhat in colouration. 

.Quite recently, Dr; H. M. Smith, of the Eisheries Department, 
Bangkok, Siam, collected several specimens of a species of 
Nemachilus from Northern Siam and sent a fine series to 
Dr. S. L. Hora for study and opinion. In forwarding the speci- 
mens Dr. Smith wrote that the fish ‘'wems to be close "to 
fommatm. It agrees in (1) very short ba^bete, (2) ,sll#rt pectorals ♦ 
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® {3) shape of euudalj (4) eoiuploie lateral linu,a(o) blaek bai’ a4 bjise 
of caudal and (5) general colouration, but (I) is more slender and 
(2) colouration of tins different”. Having examined these Siamese, 
specimens and after comparing them witli Viuciguerra’s foiin J)r. 
Hora informed Dr. Smith in a letinr i-liat the Siamese iish “is 
undoubtedly N. rnuIiifascUitus of Vinciguena (but not of Day)” 
and tluit “Vinciguerra’s N. inultifas’ciainti a])pears to ri'prcisent a 
new S2)eciBs”, of wJiich he already had a description written and 
an illustration made with a view to piil)]is]i tliem under a, new 
specific name.. 

I have also examined the same Siamese specimens, temj)orarily 
j'etained in thq Indian Mtiseum for study, and find that they are 
indistinguishable both from the ‘Meekalan’ specimen and the one 
from the Phuugin Hka tributary of the Mali river imder 1‘eport and 
tliat all these specimens should be referred to one species. But 
*as to whether tlioy are referable to Day’s N. DniUijaHrialu^ or to 
a new species appears to be only a matter of o])iuion. In iJie 
present state of our knowledge of the fish in <pi(?stion, 1 a-m ])Cir- 
sonally inclined to refer both the Burmese and the {Siamese forms 
to N. multifaisciaiiis. In case it is proved by future studies, baKC‘-d 
on adequate material, that the typical form of Day’s N. mulli- 
fasciatus is specifically distinct from the Burmese and the Biainese 
forms, the latter may be ]*anked as a separate species and tlic fol- 
lowing description of the fish from the data before me as ul^) 
the figure of the ‘Meekalan’ specimen to be published olsowhci'c 
by Dr. Hora will be of help in unders^tanding the affinities of these 
fishes. 

D. 3/8; A. 3/5; P. 1/11; V. 1/7; 0. 19 (excluding small com- 
pact outer rays). 

The profile in front of the dorsal fin is moderately arched, 
beyond which it is almost straight or a little sloping to the root of 
the caudal fin. The ventral profile is more or less horizontal or 
very slightly convex. The body is of a ratlier slender build, 
elongated and narrow. It is somewhat coin])resscd from side to 
side, being thinnest at the posterior end of the caudal peduncle, 
whicJi is squarish in shape and iuvtiriably as long as high. The 
utmost height of the body is contained from 5.B to 6.5 times in 
the total lengtli without the caudal fiti. The head is short and 
a little broader than higli; its length is contained from 4.8 to 5.2 
times in the length of the body. The snout is moderate and 
pointed anteriorly. Its length is contained from 2.5 to 3 times 
in the length of the head. The eyes are small and situated almost 
in the middle of the distance between the tip of the snout and the 
angle of the operculum. They are not visible from the ventral 
surface. The orbital width is contained from 4 to 5.4 times in -the 
length of the head. The interorbital space is usually slightly cou- 
v^ex, but in certain adult specimens it may be almost flat. It is 
generally narrower than the diameter of the eyes. The nostrils 
are situated much nearer the anterior margin of the orbit than the 
tip of the snout. They are partitioned by a moderate and thin flap. 
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Tlio nioutli is sujb-iiiferior, arclied and of moderate size. The 
upper jaw is slightly longer than the lower one, and partly 
overliangs the latter, lioth the jaws have sharp horny edges. 
The upper one is in the form of a small beak, while the lower is 
scanowhat shovel-shaped with a symphysial emargination to receive 
the beak of the upper jaw. The upper lip is rather short 
and thin. The lower one is better developed and has faint longi- 
tudinal striations in the middle. The lips are continuous at the 
angles of the mouth. The upper one is capable of being partly 
everted off the jaw. The lower one *is moderately united to the 
isthnnis. The gill-openings are in the form of slightly curved 
slits, extending from the insertion of the lateral line to below the 
bases of the pectorals. There are three pairs of short barbels. 
The outer rostrals are slightly longer tlian the inner, but are almost 
equal to the maxillaries. . • 

The dorsal hn is inserted midway between the tip of the snout 
and the base of the caudal fin or just a little nearer to the former. 
Tt is shorter than high, the length of its base being almost equal to 
the lengtli of the liead behind the nostrils; its lieight is slightly 
less than the deptli of the body below it. The outer margin iS 
straight or very slightly curved. The paired fins are placed sub- 
horizontally. The pectorals are generally shorter but in some 
specimens they may be equal to or even a little longer than the 
l^ad. They are separated from the origin of the ventrals by a 
distance equalling about half their own length. The ventrals are 
situated vertically below or a little behind the origin of the dorsal. 
They are shorter than the pectorals and are separated from the 
commencement of the anal by a variable distance. They invari- 
ably reach as far as the anal opening, which is situated much 
nearer the origin of the anal than that of the ventrals. The outer 
margins of the paired fins are somewhat rounded. The anal fiii 
is short and when laid flat it may almost I’each the root of the 
caudal or may be separated , from it by a short space. The caudal 
fin is usually longer than the head, but in some specimens it may 
be of equal' length. It is longer than high and moderately emar- 
ginate with more or less equd and blunt lobes. 

The scales are rather small and imbricate, but are not inepnspi^ 
cuous. They are more prominent on the posterior half of the body. 
The head and the chest are without scales. The lateral line is 

complete. , ^ ■ -rx 

In regard to the colouration of 'multifasciatus, Day (14) 
observed that '‘vertical bands as wide ns the ground colour pass 
from the back to the lower surface of the abdomen, those .betwemp 
the head and the dorsal fm are numerous, whilst there are about five 
posterior to it. In some examples these anterior „ hands coalesce. 
A. darh band at the base of the caudal and dark marks^ on the 
head radiating from the eye. Dins yellow, the dorsal with four 
bands of spots and an equal number or more on the caudal. 
Ventral and .anal with two bands each’h (Italics are mine.). I find 
that the colouration of the Burmese and the Siamese speoimehs 
does not differ much from Day's description except for the number 
and the nature of the bands on the body and on the fins. In 
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most specimens the colonraiion oi* tlu‘. differenl. iins is Josl. in alco- 
hol. In a couple of specimens from Siam, howcH'or, "I find two 
distinct blackish bands on the dorsal and iwo on the (aiudal firi. 
Both the ventrals and the anal fins have a faint and narrow band. 
The ciiaracteristic dark band at the root of the caudal (in is present 
in all the specimens. 

Uemarhs: From tlie present data it tna^y be inferred ihat 
Ah miiliifaHciatus is more coijnnon in Bnrnui and in Nortliern Siam 
than in the Eastern Himalayas, and that in all probability it is 
essentially a species of t]u3 Burtnesc^ and the Hiamesc^, waters, its 
range extending from tliese areas through Assa,m i<f tl)(? Darjiling 
Himalayas. Under normal eircnrnstunees, the density erf popula- 
tion of a species of fish in any m-ea is found to bt‘. inversely pro- 
portional to the distance between ihv centre^, of distribution aitd 
the area concerned. The extreme rarity of tlu‘, specu'es iu Ihe 
Eastern Himalayas and ])articular]y in the neighbourhood of Dar- 
jiling, where fairly extensive eollections liave been made, sccnis 
to corroborate this view. 


Measiirmtents in millimetres, 

Meekaiau Northern Siam 




Length of body v^^ithout catidal ... 

52-0 

50*0 

66-0 

48*0 

36*0 

Height of body 

8-5 

8*0 

10*0 

8*0 

6-S 

Length of head 

10*0 

10-0 

13*5 

10*0 

7*5 

breadth oi head 

7-5 

7*0 

9-0 

6*5 

5*0 

Height of head 

6*0 

5*5 

7*0 

5*0 

4*0 

Be^^gth of snout 

4-0 

4'0 

4*5 

4*0 

2*5 

Bianaieter of eye 

2*5 

2 *o: 

2*5 

2*0 

l-S 

Int^rorbital width 

1*5 

1*5 

2'5 

rs 

1*0 

Height ©f dorsal to h. . 

9*5 

■ 9*0 

X 3*0 

8*0 

7*0 

Length of pectoral da 

11*5 

8*5 

13*0 

8*0 

7*0 

Length of ventral fin 

10*0 

8*0 

11*5 

8*0 

6*0 

Length of anal fin ... ... 1 

m*o 

17*0 

10*5 

17*5 

6*0 

Length of caudal fin ... ... i 

• 

i : 2*0 

11*0 

15*5 

10*0 

7-5 

Length of caudal peduncle' | 

6*0 

7*0 

9^5 

7*0 

4*5 

Least height of caudal peduncle. | 

' 1 

6*0 

6*5 

9*0 

&0 

4*5 
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Report on Burma^e Fishes 


Nettiachilus kangjupkhulensis Hora. 

One (48 inin.) from Tang Hka: 'Zaihrn Htu\ 

TliQ species was discovered by .Hora (2B) ia 1921 from the hill- 
streams of the Manipur Va,lIoy where it is said to 1x3 “widely distri- 
l)uled“. The sin^’le specimen from the Tang Hka tributary of the 
Mali river, whmJi I. assign to this species, does not appear to differ 
in any cssenilal J‘t‘atni*o froiii the description of tlio fish given 
by Horn or from ‘I he type-specimen wliicli I have examined. The 
colouration of tho ] Burmese specimen is partly lost in alcohol, but 
it seems to con'espond almost entirely to that of the Assamese 
individuals, Tho lateral line extends to the commencement of the 
ventral, fins. ^ 

The species is recorded liere for the first time from Burma. 


FamttjY : Cyprtnibae . 

Oenns: Qarra Hamilton Buchanan. 

When urging the revival of the oldest available generic names 
Jordan (89) pointed out that Hamilton Buchanan's Qarra (1822) 
is a valid genus and it replaces Discognatlvus Heckel (1842). ■ In 
his elaborate st-udies of the fishes of the genus Garm, Hora (24) 
discussed tlio matter in detail and stressed the validity of the 
genus Garra and pointed out its relationships with the allied genera. 
This removed the confusion that till then obscured the true status 
of ihe nanu'S Garra and Discognaflnts; and it was duo entirely to 
this confusion tliat an indiscriminate use of both the names Garra 
and Diseognathns found place in ichtliyological literature. It is 
unfortunate, liowover, that some ichthyologists still uphold the 
name DiHcognaflms, which despite its being more significant and 
suitable .for the disc-mouthed fishes than Garra, has no nomen- 
(ilatiiral status. 

Bleekor (2) divided the genus Garra into two groups vw,, 
Garra and Diseognafhus according as the fish have four or two 
barbels. Subsequently, (larman (18) suggested a third group for 
such forms as G, imberhia Vinciguerra in which the barbels are 
abpnt. He called it Agenriogarra. It appears to tne far too arti- 
ficial and quite unnecessary to split the genus Garra into three 
subgenera on the character of the barbels alone, It is a well known 
fact that barbels are very variable structures, specially among 
Oyprinoid fishes. Eeccntly, Rendahl (49), liowever, has recognised 
these sub generic divisions. 

Oarra lamia (Ham. Bitch.) sensu lato. 

One specimen (116 mm.) from Phnngin Kha : ‘Wvh tang’, ‘Bnlldog month’. 

The proboscis is trilobed (Text-fig. 4). The oeotral lobe is flat 
florso-Tentrall^ and occupies the greater portion of the snout. The 
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lateral lobes .are small and 


are partly ovcn’luing by 1b(^ (u^niral lobo 


A deep groove marks 
off the tip of the 
snout. The anterior 
portion of all the lobes 
and the tip of the 
snout are covered wii li 
sliarp spiny tubercles. 
The eyes arc dorso- 
lateral in position iind 
are placed wliolly in 
the posterior half of 
the head. 

^ I have compared the 
specimen from the 
Phungin Hka with one 
of Vinciguerra’s G. 
lamta (53) from ‘Mee- 
kalan’ in Burma and 



have found that the Toxt-fig. 4. — PorBal view of the anterior portion 
on c! o in tlic head and body of CtoiTici laru l.a< (hCain. 

specimens agiee in Mali Hka Rystwn gliowing the 

every cletail except nature of the probosein and tbo iiibendes on 

for the proboscis, the snout, xlh 
which is bilobed in tlie 


Meekalan specimen. 



liemarks : T. provisionally 
refer the specimen under re- 
port to this species as it can- 
Xioi be reconciled with any 
other known species of tlic 
genus found within the limits 
of the Indian Empire. More- 
over, it has a closer affinhy 
with G. Imnifa than with nny 
other species. G. hn)iia has 
so far heeui considei*(‘d as a 
composite foian. Wluai, liow- 
ever, Budiamin's (20) lypicail 
Uhjfrhiufi (Garra) la.vila* has 
been properly understood and 
defined this form ns w^cll as 
Vinciguerra/s G. iamfa from 
Mookala-n may inrn oni. to he 
u new sp<H^^c^s. 

CrossochOus latius 

(Ham. Bnch.). 


ffexfc-fig. 5. — Ventral view of the anterior 
portion of the head and body of 
G, lamta showing the nature of the 
mouth, the lips and the suctorial disc, 

: Xlh 

[ 12 ] 


Two specimens (109 and 119 
inrn.) from Phungin Hka: 

'Nga Lmn\ 

Tho spocies waR originally 
doscrilied by PraTniliri'n 


1934 .]' 
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Buclianaii in bis Gmigctio Fishes (20) from tlie '‘Tista” river at 
tlie base of ilie Darjiling Himalayas under the name 'Cijjmnvs 
latius\ He placed the species in his 9tli Division, — 'Ouprinus 
Qarra\ bocanse of certain moipbo logical features and habits that 
tlie fmb has in common with sorao species of Garra. That Bucha- 
nan was not far from the triitlx in considering 0. latius a fish of 
tlio hlarra kind” is ]>rovo.d by the fad that later I’esearchos liav(‘ 
led most aaithors tx‘)nta.tivcJy to believe that Garra has evolvc'd 
Irom a. ancestor. Tt has l)een shown by Hera 

(24) tliat in certain sp(‘ci(^B of Garra, at any rale, the siaaicturc of 
the air-bladder a.nd Ilu‘ skeleton of i.lie nionih-paris resom]>lo those 
of GrossoaJnlus. 

Since the discovery of t>]io species from Northern Bengal, 
tlio range of its distriibution has been extended to “Nepanl and 
Assam” (II) and to “Hind, Orissa, N.-AV. Provinces, Punjab** 
Deccan ajid along the J-Timalayas” (14). In 1890, the species was 
recorded for the first time from Burma by Vinciguerra (53). 

After examining a large series of specimens of 6b latius from 
different places of India and Burma, preserved in the collection 
of the Indian Museum, I indicated in an earlier paper (42) that 
“the species is very variable in respect of the shape of the head and 
the body and the lepidosis’b But in the absence of any specimens 
froni the type-locality it was not possible for me to go into greater 
entails. Quite recently, however, Messrs. G. E. Sliaw and E. O. 
Shebbeare liave collected a fine series of 0, latius from streams 
and rivers below Darjiling and have kindly presented several - well- 
preserved specimens to the Indian Museum. Having exainined 
those specimens, practically from the type-locality, I am more than 
over convinced that it is necessary to draw a distinction between 
the group of individuals of 6. latius found, on the one hand, along 
Iho Eastern Himalayas, i.e. in Northern Bengal, Assam and in 
Burma, and, on the other, those that are distributed in the Punjab 
and the N.-W. Provinces. Furthermore, the Assamese "and the 
Burmese forms differ in certain noteworthy characters from the 
typical form. No specimens from Orissa, Sind and Deccan are 
available for examination at the present moment and it is, there- 
fore, not possible to comment on them. Below I have given for 
future reference detailed descriptions of (i) the typical form of 
6b latius from Northern Bengal, (ii) the Assamese and the Burmese 
form and (iii) of the form from the Punjab. 

Forma typica : 

D. 8/8; A. 2/5; lb 1/lB; V. 1/8; C. 18 (excluding the ''small 
compact outer rays); L- 1. 87-42; L. tr. 10 (5|/4|). 

The body is more or less elongate. The dorsal profile rises 
slowly from the tip of the snout to the point of insertion of the 
dorsal fin, beyond and behind which it gradually converges to the 
root of the caudal fin. The ventral outline is horizontal Or slightly 
curved. The head is small, fiat and compressed, and resembles 
that of Garra. ' It is considerably longer than broad and almost 
as broad as deep. Its length is cont^yned from 5 to 5.2 times in 
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the length of the body without the caudal fiiv. The snout is very 
prominent, obtusely pointed, smooth, and overhanging the mouth. 
Its length is contained from 2.2 to 2*4 times in . the length of, the 
head. The eyes are fairly large and situated n^rer the angle of 
tlie operculum than the tip of the snout. They are not easily 
visible from the ventral surface. The orbital width is contained 
from 3.6 to 3.7 times in the length of tlie Jiead. Tlie interorbiial 
space is rather wide and convex and is much wider than the dia- 
meter of tlie eyes. The nostrils art'- sitiiattHl nearca* ilu* antei'ior 
margin of tlie eyes than ihb tip of the snout. 71ie gill-opiuiingr^ 
arc moderate, extending from the anterior point of insri*ih)n of I he 
lateral line to a short distance below the base of the pccIoralH. 
They are broadly attached to the isthmus. 

The mouth is inferior and its opening is sliglitly arcdied, TJie 
l^fpper lip is in the form of.a faii'ly broad and crenulatecl fold ov(‘r- 
Jiauging* the vestibulum of t,]ic Tiionth. Niunorons round and soft 
papillae are arranged more or less regularly towards its fre(‘. border. 
The lower lip forms a median, elevated and fleshy area sligliiJy 
arched anteriorly. It is not separated from tlie isihmus and is 
covered at its anterior border vvitli papillae similnr to those of ihe 
upper lip. There is no distinct post-lahial groove, and usuaJly ihe 
lower lip is not connected with the upper.* 

A pair of rostral barbels, which are usually shorter iiluin tlio 
diameter of the eyes, are always present. For the most pa^t 
they remain hidden inside a moderately det'p lateral groove on 
either side of the snout. These lateral furrows may he indistinctly 
connected with the angles of the mouth. 

The insertion of the dorsal fin is considerably nearta* the tip 
of ihe snout tiian the base of the caudal liu. It is almost equi- 
distant from the tip of the suout and the iniddU^ or the jiOHlerior 
edge of the .base of the anal tin. It is liiglier tJuin the maxim unj 
depth of the body and the length of its own l>ase. Its lusli un- 
branched ray is weak, and tlie last* branched ray is divided to i.)u‘ 
root. The outline is slightly concave. The pectoral fhis arc'. n(‘-arly 
as long as the head or a little longer. They arc scpjiraic‘d from 
tlie base of the ventrals l)y *n distance equalling almost half tlun'r 
own length. When fully expanded they Jiavt^ a more or lt‘,ss 
rounded outer margin. The ventrals are slightly shorten^ l-hnn tlu‘ 
pectorals, and are situated vertically below the Brd or tlui dth 
branched tay of the dorsal fin. Tlicy are separated from the cx)m- 
mencement of the anal by a distance equalling about half ihtur 
own length* The anal fin is short and is sepaj'ated from the root 
of the caudal by a moderate distance. The caudal fiu is si-rongly 
furcate, the upper lobe being usually longer than the lowcn*. It 
is longer than the head and almost as long as high, The anal 

^ la a number of specimeuB from the streams oC Maiiipiir in Assam, % to 
45 mm. long, I hpe observed that there is a well-definod post-labial groove and 
^ distinct connection of the lower lip with the upper; and it seems highly pro- 
bable that these characters become obliterated as ihe fish grows^ IJnfortnnately, 
young specimens from Assam, as well as from other places, are not represeiilcd 
m a sufficient number in the collection of ihe Indian Museum for a detaiU'd 
study. 
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Opoiiinj.’’ iH variously *situaiecl. I'li most s]>eciiiieiis tliu ventral tins 
o.xUaai coiisidcj'a.bly beyond it, while i>ri others they just i-caeli it. 

The seules arc', oi moderate size and arranged regularly. There 
are from It) to 11 scales before tlic dorsal tin and usually iVoiu 18 
t<j 19 round the (‘.audal ])eduncle. The scales on the chest are con- 
sidtirably I'educed in size, while those situated between the bases 
of the ptdvic fins are somewhat enlarged. Tlie, late.rul line is more 
or U'ss straig'hi, and extcnuls to the middle of the base of tlu' caudal 
hn. 

(■olouration in alcohol is uniformly blackish above the insertion 
of tlu' hderal line and whitish to faint (grange below. The dorsal 
and the caudal fins are dusky. The other fins are almost colour- 
less. 

Assamese and Burmese form : 

I have examined a large series of speeijneiis from x4ssiim col- 
le<cted by Dr. 8. Jj. Flora from various streams in Manipur, and 
from Jlurma only Ibree sjxiciinens, one from the Kyenebnung i‘iver 
in the Mergui 1 Hstricdi and two from the Pliungiii Uka in the 
Myitkyi.ua Distjicd. Ho far as 1 can judge, the s])e.cimens from 
ihese two places do Jioi differ in any ('ssential characters from 
the typical form except in scuhitiuii and in the proportion of the 
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head in the length of the body. In most specimens from Assam 
and in all tlie three Burmese individuals i have counted only B 
scales (4^/3 J) in a teins verso series and from 15 to 16 round the 
caudal peduncle. In some of the Assamese individuals, however, 
there may be one, more scale in a transverse row. In the typical 
form there are, as afre-ady mentioned above, 10 scales in a trans- 
verse series and from* 18 to 19 round the caudal peduncle. The 
head of both the Assamese and the Burmese form is comparatively 
longer than that of the typical form. Its length is contained from 
4.3 to 4.8 times in the length of the body without the caudal fin 
{versus 5 to 5.2 times). 

These differences, however, in feli'C number of scales and in the 
proportion of the bead to tlie length of the body, do not, in m/ 
o|HBion warraxit a claim of a separate taxonomic position for the 
Assamo-Burraeso group of individuals of C. laiius, and I am in- 
clined to* consider them no more than local variations. 
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Punjab form : 

1 luiVB cxuiniiitid* ih kirgc series of wpeeiineiis of (U laliii^ from 
the Punjab oollceted by ])rs, S. .L. Horn and PP B. Prutlii from 
Ivaias N-allah, Balt Bango and Khewm biorgo (about 2,(K)() ft. 
elevation), and as far as 1 can judge from the inakaial before me, 
they seem to represent a distinct form from the typical (i laiiuH. 
In my opinion the specimens from the Punjab, at any rate, slionld 
be kept as a separate snbspecies until the chief differc'utia! cliai’ac- 
ters noted below can be coiTelated witli tlie ecologicaf conditions 
in which the fish lives. Per the subspecies 1 propose the name 
punjabensis. • 

0. latras appears to he a dv'arf form, tlu^ largest 

specimen at my disposal from the Balt Uange is lb() imu. in Pngth. 

dissecting a number of female specimens from ?k) to do min. 
in length 1 have found ripe eggs. Unlike the iypical form, tin;, 
fish is stout and tliick in build. The snout is i*ather blunt and 
broadly rounded anteriorly. It is not so ])ruminent as in the typical 
form, and only slightly, if at all, overluings ilu' uioiilh. Its hmgih 
is contained nearly 2.5 times in the length of the bead. Tlu'. h'Ugth 



Texi-lig. 7. — Ijaieral vie-w of Gro^^sochilus laliufi pH}ijabV‘H,si,s, siibHp. Jiov., 
slightly reduced. 


ol the head is contained from, 4.5 to about 5 tinu'S in the length of 
the body without the caudal fin. The eyes arc comparatively 
small and their diameter is contained frotn 4.2 to 4.7 times hi i-hc 
length of the head {versus 3.0 to 3.7 times). The fold of l.he 
upper lip is relatively shorter and less creaiuhitod, and so is the 
lower lip. The body is usually considerably deeper Uian the height 
of the dorsal fin (versus dorsal fin higliei* lhau the nuiximum dopidi 
of the body). The pectoral fins arc usually .sliortcr ihan thc^- IcngiP 
ol the head (v'erstis equal to or slightly longer) a.nd consequently, 
the distance between the tip of the poci-oimls and ihe insertion 
of the ventrals is much greater than half the lengtli of the formt'.r. 


^ Bince this report went to the preas, the Zoological Biirvoy of India rticoived 
for determination a amall collection of fiah from Qneiia from ilio Ik'tpuiy Kesearch 
^Entomologist, Baluchistan. In the collection I fonnd six specimens of difTerent 
sizes, which correspond to the Punjab subspecies of 0, laiiuff, T,am, iliorcforo, 
inclined to think that the two specimens, of 'Girrhina laMa PI.B.^ ro])oricd by 
Zugmayer (Die Fisch_e 'con Balutschistan, p. 24, Mimchen, 1218) from Quotta and 
Kushdil IChan I'espectivcly, are also referable to €. latius punjahensis. 



MeaBurements in mftlimetreB: 





Least height of caudal peduncle 
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Labeo (Labeo) dyocheilus (McGluU.). 


(PI. II, figs. 2 & 3; PI. Ill, fig. 2). 

One specimen (200 mm.) fron^ Pbungiii Hka: *N(j(i Lai'. 

One specimen (198 mm.) from Biiian Hka : 'Ulai\ 

One specimen (192 mm.) fr?)!!! Phimgin Hka; 'Nga Jan'. 

One specimen (114 mm.) from Sinan Hka: \fanri'. 

^ One specimen (42 mm.) from Pliiingiii Hka: 'Vkharuj'. 

In 1839, McClelland (41) described and figured tlic species under 
tile name ‘Oyprinus dyocheilus’ from “ilie clear uci.ivc cuvronta cd’ 
the Bramaputra from Middle Assam lo the rapids at the extremity 
of the valley”. He further remarked (hat (he fish “apjjcars to be 
equally unknown (sic) in the mountain torronis and sluggish rivi'fs 
and jeels of the plains”. Unfortunately, botli the doscri])tiou and 
the figure of the species given by McClelland are iiuidequate for 
determining the exact identity of the fish. Bay, in his FishcH of 
India and Fauna volume gave rather a general account of the fihdi, 
but this and his figure (pi. exxx, fig. 1) are inadequate for deter- 
mining the species. According to him L. dyocheilus is distributed 
in the ‘‘Sind Hills and along the Himalayas to Sikkim and Assam” 

In the collection of the Indian Museum there are only three 
specimens' labelled as Labeo dyocheilus, two of which were purchastal 
from Dr. Francis Day, while the third one is a skin of a medium- 
sized specimen procured by Dr. S. W. Kemp fi-om Yeinbiing 
(1100 ft.) in the Abor Country in Assam (8). One of Day’s sjioci- 
mens comes from Hardwar (No. 1522), and the other from Simla 
(No. 1633), and they are about 12.6 cm. and 32 cm. in Icuglh 
respectively. These two specimens from the Western Himalayas 
do not appear to me to represent tlio true L. dyoohcilvs so ’far 
as I am able to judge by comparison with the Abor 8j)ocimon, which 
I consicicr to be tb© typical of Ij. dyoofi oil uh . It bogitib pro* 
bable that the ^Western Himalayan form of (>ho species is disCnct 
from the one distributed along the Basiern Himalayas j but in the 
absence of adequate materials from botli of these areas no definite 
decision on this point can be reached. 

Eecently, Messrs. G. B. Shaw and E. G. Hhobbcarc have 
collected a num^r of specimens from the rivers near Siliguri at 
tfie base of the Darjiling Himalayas and have jirescnted a few of 
them to the Indian Museum. After a detailed study of all these 
specimens and comparing them with the Abor specimen, botli 
•Dr. S. L. Hora and I referred them to the typical form’ of L 
dyocheilus. 

In the collections of fishes from the Mali Hka system under 
report there are 5 well-preserved specimens, as detailed above. 
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These Burmese examples, although referable to L. dyocheilm, 
differ from it to some extent In lepidosis, colouration, etc. 

During the preparation of the present account, a similar speci- 
men has been received by f)r. Hora for determination and as dona- 
tion to the Indian Museum from Dr. H. M. Smith of the Depart- 
ment of Fisheries, Bangkok, Siam. Dr. Smith remarked that the 
fish '‘cuTTio from the north-western Siam, from a stream at Meli 
Bord on tlu‘, Burmese border. It is unlike anything else in our 
c^ollectiou’b T]h‘- specimen has, liowever, been identified as L. d^jO” 
cheilni^, and it ma.y be noiod tliat this is the first record of the 
species from Sia,rnes('. waters. On re-exo.minaf ion of this Siamese 
spccimcui I find tluxt it corresponds cntii’ely to the BurmcRo foimi 
and has the same differences from the Indian individuals. Tims 
it seems that L. clyooheilus is a very va.riable species, and accord- 
ing to its geographical distribution ihe sixecies may be divided into 
tlie following main groups: 

(i) Western Himalayan form. 

(ii) Eastern Himalayan and Assamese form, i.c. jorma 

typiea. 

(iii) Burmese and Siamese form. 

From the foregoing data it' is clear that it is not possible at the 
present moment to deal with the Western Himalayan form, while 
del-ailed accounts of the typical and the Burmo-Siamese form may 
bo given for future reference. Below I have given a description 
of the forma typiea of L. dyoclieihiB and the diagnostic features 
as also figures of the Burmese type. 


Forma typiea ; 

D. 8/12; A. 3/5; P. 1/17; V. 1/7; C. 19 (excluding the small 
compact outer rays); D. 1. 40-44; L. tr. 16-17 (9|-10J-/6J-7J). 

The head and the body are laterally flattened. The head is 
rather small and narrow, and covered with a thick integument. 
It is much longer than it is broad and deep,, the length being con- 
tained about 4.5 times in the total length of the body without the 
.caudal fin. It is considerably higher than broad, the breadth 
being almost equal to its length behind the anterior margin of the 
eyes. The snout is very prominent, muscular, and more or less 
pointed anteriorly. In some specimens, there is a distinct depres- 
sion across it, A fairly deep lateral furrow is present on either 
side of the snout in ali the specimens. The length of the snout 
is contained from 2.5 to about 3 times in the length of the ^ head. 
It is provided all over with a series of fairly large open pores. A 
pendulous rostral fold is present. The eyes are rather small, have 
a free orbital margin, and are situated much nearer the angle of 
the opercuhim tlian the tip of the snout. The orbital width is 
contained fl’orn 4-5 to about 5 times in the length of the head, 
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and almost 2 times iu tlie length of tlie snout. The intororbital 
space is wide and slightly convex. It is nearly tiwie.e. as- broad as 
the orbital width. The nostrils are situated much nearer to the 
anterior margin of the orbit than to tlic lip of the snoui-. 

The mouth is horse-shoe-shaped and sub-inferior. .Its ojxming is 
wide, the cleft extending nearly to'the level of ihe ariterior mar^dn 
of the eyes. Both the lips are continuous and more oi' loss fleshy. 
There is a distinct post-labial fold, dce))-siT in ihe post-labial 
groove. The upper lip is protmsiblo and it parlly overhangs th(! 
vestihulum of tlu^ month. The lower lip is wididy sc'paratnd in 
the middle and reflected, from the low(a' jaw. Internally, it is 
eoyered with series of stumpy papillae. A 'pair 'of maxilTaty 
beils, which arc usually sliorler Ilian tla' diameter of the eyes, are 
s,(tuated at the angle of the post-labial fold. Both the iaws liave 
ftn inner horny covering. ^ 

_ All the fins are well developed. The insertion of the dorsal fin 
IS considerably nearer the tip of the snout than the base of the 
caudal fin It is equidistant from the tip of the snout and tho 
origin ot the anal fin; m some cases it is much nearer the former 
Iv IS as high as or slightly Jess than tlie depth of the body below it! 
Its outer margin is concave. The pectorals are shorter tlmn the head 
and are separated from the commencement of the vontrals by a dis- 
tance equalling nearly half their own length. The ventral fins am 
slightly shorter than the pectorals and are separated from the in- 
mi* '® distance equalling almost half their own 

length. The anal fin is nearly as long as the ventrals, and when 
adpressed ]ust reaches the base of the caudal fin or missca it by 
short distance. It lias a slightly concave margin. The 
caudal fin is much, longer than the head and its own height It is 
deeply furcate, the upper lobe in some grown-up spocimens being 
slightly longer than the lower. All the rays of the dorsal anal 
pectoral and ventral fins liave thin fleshy lateral lappets wli cili are 
characteristic of most of the Cyprinoid fishes that inlinb t i f 

mountainous streams and riv-ars. 

modera,te size and are arranged regularly on 

‘I* ,'>»«»» of the tool and tim 

ventral fins. Between the base of tlie dorsal and tho insertion 
tL kwf if from 9| to lOJ rows, while bcdwee.n 

ro^^T^^ « "^5 *^®i ventrals there are from OJ to 

P’^fdorsal scales vary from 17 to 19. Around tlio 
caudal peduncle there are from 22 to 23 scales. The scales on 

£saf 

aorsai, anal and the caudal fins are more or less s^nlv nPT^r 
“ki described the colouratfon of the fish oo 

darkest in the centre” Tt darkest above; fins 

po] ■ McClpllfvnd’s aw] 
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Day's notes on colouration of L, dyooheilus were made on fresh 
specimens. In specimens, ordinarily treated and preserved in 
alcohol, the colouration is from a uniform reddish to greenish- 
brown above and paler below. There appears to be a faint blackish 
patch on the 4th and 5th scale of the lateral line. 


Burmese and Siamese form : 

In some of the Burmese and BiamlBse individuals of Laheo 
dyocheilus tJm head may be slightly shorter than that in the typical 
form, and the length of the head may be contained about 5 times 
in the length of the body without the, caudal hn. The snout 
rather bluntly rounded anteriorly. The depression across the snout 
is very well-marked. The dorsal fin is variable in height and 
may be as high as, slightly more or a little less than the depth o£ 
the body below it. The pectoral fins are usually shorter than the 
liead; but it seems that in well-grown individuals they may be a 
little longer. In the Siamese individual from Meh Sord, which 
is 222 mm. without the caudal fin, the pectorals are longer than 
the head. 

• There are from 40 to 41 scales along the lateral line and 18 
rows in a transverse series. Between the base of the dorsal fin and 
the insertion of the lateral line there are rows of scales, while 
between the lateral line and the base of the ventrals 5^ rows. 
Before the dorsal there are about 18' scales, while the scales round 
tliG caudal peduncle vary from 19 to 21. 

Tlie colouration in alcohol is dark brownish above and yellowish 
to white below.' A fairly large faint blackish precaudal blotch 
seems to be characteristic of the Burmese and the Siamese forms. 
A narrow blackish patch on the 4th and the 5th scales of the late- 
ral line is also to be .found in some individuals. All tho fins are 
dusky. The central rays of the caudal fin are blackish. In the 
Siamese specimen traces of fine series of dusky longitudinal lines 
are discernible) on each side of the body. Each scale has a faint 
reddish dot in the centre. 

liemarhs : Labeo dyocheihu^ is a very variable and widely dis- 
tributed species. It is known to occur in Northern Bengal, Assam, 
Burma, along the Eastern Himalayas and in north-western Siam. 
Day’s,, specimens from Hardwar and Simla, mentioned above, do 
not seem to represent this species, but any conclusive remarks on 
the so-called L. dyocheilus of the Western Himalayas, are, how- 
ever, impossible till adequate material from these areas becomes 
available for further study. 

The species is said to be common in Assam; and is known by 
the local name 'Oorea\ According to McClelland its “usual size 
is from one to two and a half feet in length, and though sometimes 
coarse, its flesh is always well flavoured”. Colonel Burton has 
noted that in the Mali river system in Upper Burma the fisli 
grows “upto 4 lbs.” 
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MeasiircmejvU in iniUimeireH: 


North 

Bengal, Mali Hka System. Siam 


Length of body without caudal 

205-0 

* 

108*0 

192-0 

l]4-() 

222-0 

Height of body ... ... 

55-0 

56*0 

4S)-() 

31*0 

92*0 

Length of head 

44*0 

43*0 

40*0 

24*0 

4(i-0 

Breadth of head • 

27-5 

26*0 

21-0 

15*0 

28-0 

Depth of head 

34*5 

34*0 

29*5 

19*0 

:?9-o 

Length of snout 

16*0 

is-o 

14-0 

8*5 

17*0 

Diameter of eye 

9-0 

8*5 

7*5 

5*5 

9*0 

Interorbital width ... 

14*5 

14*0 

14*0 

8*5 

16*5 

Height of dorsal fin ... 

55-0: 

52*0 

1 

46*0 

25* 0i 

70*0 

Leu gth of pectoral fin 

43*0, 

40*0 

35*0 

20*0^ 

48*^ 

Length of ventral fin ... 

41*0 

37'0 

32*5 

19*5 

45*0 

Length of anal fin 

41-o' 

36*5 

35*0 

19*0 

47*0 

Length of caudal fin ... 

58*0 

... 


... 

50*0 

hen gth of caudal peduncle 

38*0 

38*0 

35*0 

23*0 

45*0 

Lea.st height of caudal peduncle 

27*0 

24*5 

23*5 

13*5 

28*5 


Barbus compressus Day. 

(PI. T, Pig, 0). 

One specimen (122 nim.) from Tang Hlva; "tIraV, 

In 1869, Day (10) described the species from a single specimen, 
the precise locality of which was not known. ,Re remarked: *‘Tho 
native country of the type-specimen is uncertain, but the fish was 
found in a bottle in the Calcutta Museum with an OreinuB from 
Cashmere. It is a fine specimen in excellent preservation Un- 
fortunately, • since Day’s discovery of the species further maiorial 
was not available to clear up the doubt in regard to the provenance 
of this interesting fish and consequently little or no attentipn has 
been paid to 'the species. In the collection of the Indian Museum 
the unique type-specimen of B. compressus is preserved in the 
oiiginal bottle. The specimen lias pot undergone any marked 
[ 22 ] 
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(IctejicruLioii tliroiigli ^preservation in alcohol for a period of sixty- 
f(,>ur years, except for the colouration which is completely lost. 

In the collection of fishes from the Mali Hka sysicin there 
is a tine specimen which agrees in all essential cliaractei's 

with the lypB- 
specimen of B . 
com'pressus of Day, 
and I liave not the 
least hesitation in 
the fish 
io iirs species. In 
view of the fact 
that B. compressus 
stands rather on 
an inadequate des- 
cription based on 
single specimen 

8. — Tjaieral view of the anterior portion of that hsh 

tho Jiead and body of the type-Kpeeimen of Barbus . , oeen 

comprcHHUH Day showing the tdiaradorn of the hgia'(w-l so far, J 
oyoH, mouth, tho lips and Iho barbeds etc., xl^. !a^c tiih opportu- 

. . . ' . i^ify give a dc- 

iailcd dtjscriptiou of the species based on a comparative study of 
both tlie typo-specimen and the -Mali river example and to 
Jfublisl] an illustration oC llic hitter. To facilitate comparison, a 




Text-hg. 9.— a. Scale from the base of the dorsal fin of the type-specimen of 
Barbus compressus Day, x6. 

h. Scale from tho base of the dorsal fin of Barbus compressus Day from 
iho Mali Hha system, xG. 

.figure of the anterior portion of the type-specimen, sliowing the 
characters of the head and eyes, etc. is also added (Text-fig. 8). 
Characters of scales have often been considered to be of specffic 
value among Cyprinoid fishes. I have, therefore, given camera 
lucida drawings of the scales of the two specimens under report. 

[ 28 ] 
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Tlic scales are taken from l)elo\v tlic base of ilie dorsal lum (Tt^xL- 
tig, 9, a N h). It is clear from the striieture of those scales tliat 
tliey are more or Jess shuilar excoj)t fur some aaiiioi' differcaices 
which are almost certainly due to a difference in iJie age of the two 
specimens. 

D. 4/8; A. 3/5; 1\ 1/14; V. 2/8; 0. 20 (excluding the smuJl 
comi>act outer rays); L. 1. 25-26; L. tr, 7 (44/2|) 

The dorsal outline ascends gradually from the tip of the snout 
to the nape where it fails ^slightly and then rises up again to the 
origin of the dorsal tin. Beyond this point the outhhie slopes 
down rather abruptly ajid converges to the l)use of the caudal 
fin. The ventral outline is feebly convex ihrouglioui. 

The head is conical, considerably compressed; and its length is 
.contained nearly 4 times in the length of the body excluding the 
•caudal tin. It is higher* tliun wide, the maximum lieight being 
e<pial to the length of the head without tlie snout, while the widtji 
is equal to the length of the head boliiud the middle of the 
eyes. The snout is obtusely pointed and almost as long us the 
diameter of the eyes. The eyes are of moderate size and situated 
^ in advance of the middle of the head. Their diajueter is coutaiiu‘d 
nearly 4 times in the length of the bead. The iuterorbital region 
is somewhat convex and its width is nearly ecpial to or slightly less 
than the diameter of the eyes. There are 5 to 6 transverse sorjkis 
of well developed conical tubercles on the anterior portion of tlie 
cheeks. On the snout there arc no pores. The lips are tliick and 
fleshy. The upper jaw is slightly longer than* the lower one and is 
protrusible. Two pairs of barbels are present. Tlie maxillary bar- 
bels are slightly longer than tlie diaaneter of the eyes. The rostrals 
are shorter than the maxillaries. 

The dorsal fin is situated much nearer to the tip of the snout than 
to the base of the caudal fin. The insertion is vertically above the 
posterior margin of the 7th scale of the lateral line. The last 
undivided dorsal ray is fairly strong and smooth posteriorly. The 
iieiglit of the dorsal fin is as long as the head behind tlie opening 
of the nostrils. Its outer margin is slightly concave. The pec- 
torals 'are as long as the head excluding the snout, and are separated 
from the insertion of the ventrals by a distance equalling about 
« their own length. The ventrals are considerably shorter than 
the pectorals and are separated from the origin of the anal by 
^ their own length, ^ The anal fin is rather- short and (uxtonds to 
the middle of the caudal peduncle. Its outer margin is similar to 
that of the dorsal. The caudal fin is longer than high, the Jougih 
en^ slightly more than the lengtlx of the head without the snouit. 

ihe scales are large and arranged regularly. There arc 9 
scales before the dorsal fin and 10-11 round the 'caudal peduncle. 
The bases of the dorsal and the caudal fins are scaly. The scaly 
appendages of the ventrals are fairly well developed, 

• The ^Colouration of the typo specimen has been described l)y 
Bay as silvery fins stained darker But, as already mentioned, 
the original colour . of the specimen is totally lost. It m yusm 

roAi 
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uuiforziily brownisli with a iaint goldeti sheen. The specimen from*' 
the Tang Ilka is dusky ali oven the body above the lateral line and 
pale yellowish below.. A fairly large black ocellus is present 
at the base of the caudal hn. Each scale is marked with a small 
dusky spot at tlie base. All the fins arc dusky. 

According to Colonel Burton’s notes the fish is said to grow 
*‘up to 4 lbs.”. 

Ueviarks: Eroin a careful exanxination and a thorough com- 
parison of the two specimens under report I am convinced that the 
Burmese example is indistinguishable from the type-specimen of 
B. GompressuH Day. It is impossible, however, to come to any 
definite conclusion in regard to the type-locality and the distri- 
bution of tlie species even in the light t^f the present discovery of 
the species from Burma. .For, on the one hand, its distribution may 
be sporadic in Kaslimir and in Burma, while on the other, the 
fish may bo an endemic Burmese fqrm. Considering the vesify 
specialised nature of the fish-fauna of Kashmir, the former does not 
seem to me to be very probal)]e, wliile in the event of the latter 
being true, which I am more inclined to believe, it iS' self-evident 
that, throng] i iruidvortence, the type specimen of B. ooniprcssus had 
been put in the same bottle witli an OreinuB from Kashmir. 


M e asM rc me nis in mill im c ire s : 

Type Burmese 
specimen specimen 


Length of body without caudal 



155*0 

122-0 

Height of body 

... 


40‘0 

34-0 

Length of head 



38*0 

31*0 

Breadth of head 



23*0 

18-0 

Height of head 



27*5 

22-0 

Length of snout 

» "" 


11*5 

10-0 

Diameter of eye 



10*0 

8‘5 

Interorbital width ... 



9*5 

7-5 

Height of dorsal fin ... 


... j 

34*0 

26*0 

Height of last undivided dorsal ray 



34-0 

26*0 

Length of anal fin ... 



27*5 

20*0 

Length of pectoral fi.n 


... , 

32-0 

24-5 

Length of ventral fin 



26*0 

18*5 

Length of caudal fin 



(Broken) 

24-0 

Length of caudal peduncle 



30*0 

20*0 

Least height of "caudal peduncle 



18*5 

13-3 
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Barbus tor (Ham. JUucii.j 8c,iiiiii'’lalo. 



One specimen (19U luui.) from Pluingui BKhl: \Shuhijhi N nitj.shuip'. 

One speciiiieii (134 itim.) from llmngiji Hka: 'Nya Jial\ 

-One specimen (13*2 inni.) from Tang Hka : 'tShamijhi Ning>^'Jiww\ 

One specimen (64 mm.) from Phungin Hka; Jlkmka .La\ 

In a recent intper Herani^agulii (17) has revived iJie genus Tor 
dray (1833) of wliidi ‘Oyprmus tor’ ol' Harniiton Hue-hunaii is the 

that Tor 
Lubeo- 

.. X , , . o - . 

distinct from Tor Cray” (p. IBO). In. tlio absence of any dednito 
data in regard to the specific limit of Hucluumii’s {‘20) (’. lor wlrioli 
.he obtained from the Mahauanda Itiver in Northern Jkuigul, 1 aiii 
unable to agree with Heraniyagula’s contenf.ion nboufi using the 
name Tor for the species in preference to Barbus of (hivior (1817) 
of whioli, Labeobarhtis and certain other so-ca,llod allied genera have 
■ by most authors been considered synonyms. Jii tiiis connection 
Gunther’s (19) useful remarks may bo quoted, lie obsc'.rved; 

Many attempts have been made to divide the Harbels into geiU'i'ie, 
groups, as may be seen from the synonymy. And, incleod, wbon 
we consider the great number of species, and the great apjinreni. 

between the first and the last of the series, a furl iter 
division must appear to be highly desirable. Yet nothing would bo 
more contrary to the idea of natural genera, the transition from 
one extreme species to the other being perfect ; and those attempts 
at generic subdivisions prove that tlio naturalists who proposed 
them had only a partial acquaintance wiili the species. The size 
of the scales, the development of the third dorsal ray, the form of 
the snout (and consequently of the preorbitiil) nre piu'fec.tly useless 
as generic characters, in consequence of flic conqilelc 'se.rios of 
intermediate forms. The lips are subject to variation in ffie same 
species: thus, for instance, some spec.imeiis of B. hi/nni would 
belong to Barbus, others to Laboobarbus” (p. 84). 

This remark applies equally truly in the case of the genus Tor 
and the species B. tor. It is a well-known fact that gi-eut con- 
fusion centres round the true systematic position of B. tor, which 
is due entirely to the ^ extreme variability of cortuin, differential 
characters that are ascribed to the species, viz., flio length of tlio 
head and its proportion to the length of the body,, tlie sJmpo and 
size of the snout, the nature of the lips, the mesial lobe and tho 
lepidosis, etc. All these features have frequently been found to 
vary so much in B. for that they almost entirely overlap the dis- 
tinguishing characters of the so-called allied genera and of the re- 
lated species. Under these circumstances, .1 am of opinion that 
It IS futile to recognise the genus Tor for such fishes as are widely 
f W R those very characters on winch (he genn.s is based, and 

that B tor should bo regarded as a composite and variable species 
n® f ^ possible to understand and define properly the 
Hamilton Buchanan’s ‘Cyprinus tor’ 

Tbfi specimens under report from -the Mali Ilka system have 
’] 
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tlio dorsal, fin rays siuined witli black. Series of black marks are 
present in the centre and on the posterior edge of the scales. The 
pigmentation is more prominent in the upper half of the body 
than in tlio lower. 

It has been noted in. tlio field-notes of (.^olonel Burton that the 
species grows “ii]) to hO lbs.'' The fish, however, has been known 
iii Biirnui lo grow lo a miudi larger si/an weighing ovaw 90 Ibs.^ 


Barbus clavatus biirtonl, snlisp. nov. 

(Bi. in, Pig. I). 

Three specimens {i{3‘2, 130 and UO inin.) from Phungin Hka : 'Nga Ju\ 
One Hpeciimen (83 mm.) from Tang Hka: ^^g(i Ju Chang\ \ 

One specimen (80 mm.) from Binan Hka: *Nga Ju. 

One Hpecimen (74 mm.) from Tang Hka: 'Nga Ju Hpraic\ 

In 1921, Hora (23) discussed at some length the affinities of 
Barbus clavaius McClelland with its allies and published a de- 
scription and a figure of tlie species from several fresh specimens 
collected by Inm from the Senapati stream near Kairong in the 
Ntiga Hills in Assam. B. clavatus has hitherto been found in 
rivers at tlio foot of the Sikkim mountains on the northern frontier 
%! l-Jongal and in the Naga Hills in Assam. Among the fishes 
of 14 10 Mali river Ksystom of the Myitkyina District under report, 
there arc 6 well-preserved specimens, as detailed above, which, 
though very closely related to B. ola.vatus, differ from it in certain 
cliaractors by which they may be allotted to a separate group. 
Jk'sides these specimens from the tributaries of the Mali Hka, 
1 have also examined a similar, but much larger specimen (172 
mm.) colleefed by M,r. A. Macdonald from Salimaw in the Myitkyina 
District and sent by the Curator of the Bombay Natural History 
Society to Dr. S. L. Hora for study, in March, 1926. On referring 
the matter to Dr. Hora and looking through the correspondence, 
I gather that, from an examination of the specimen in question, 
Dr. Hora came to a provisional conclusion that it represented 
a new form from Burma, He also had drawings made of this 
unique specimen with a view to publish an illustrated account of 
the fisli in the Bombay Natural History Society’s Journal as soon as 
a few more specimens of this interesting fish were available from 
the same locality for testing the adequacy of the description. 
But no more exuimplcs were obtained and the Sahmaw-fish, there- 
fore, remained undesevibed. Having before me a fine series of 
the same fish in Colonel Burton s collections from the same district 
of the northern frontier of Burma, it is now possible to judge 
of the affinities of the fish and to publish its description with 
figures. I am in agreement with Dr. Hora’s original views about 
the form being new to science and I refer the specimen from Sah- 
maw, as well as the ones from the Mali Hka system, to a ne\^ 
subspecies of B. clavatus. I have the greatest pleasure in associ- 


^ .HcftJ?, W. A,, Burma Gazetteer^ Myitkyina JOistridt^ p. 17 (Bangoon, 1912). 
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ating tlie new form with the name of Lt.-CJol. '"li. W. Jhirton. The 
fish may be characterised as follows: 

.D. 4/8; A. 3/6; P. 1/16; V. 1/8; 0. 19 (excluding the small 
compact outer rays); L.l. 35*38; L. 1r. U). (6|/3|), 

Barbus ciavatns burtoni differs from the typical form chiotly 
ill size, lepidosis, certain body proportions, (‘.olourallon, (dm II 
seems to represent a mucli larg(n‘ form than B. cJavalus^ as I 
hncl from an examination of^th(‘. spocinunis of ilu‘. latt(a* form from 
the Senapati stream inferred to ahova^. a,s wdl a.s two othcn's col- 
lected by 13r. Murray Stnart from the Tjoglai and ilu^ Tad'on rivtu’s 
in the Naga Hills. All these specimens’ from Assam arc from 45 

to 120 mm. in total length witliout the caudal fin, and some of 

t|iem about 70 mm. in the minimum tuid 120 mm. in tlui maximum 
^re .gravid females, whereiis the largest female specimen of B, 
clavatus biiftoni from the Myitkyina District is 172 mm. long. 

The heiid is short and conical and its length is contained from 

almost 4 to 5 times in the total length of the body without tlic 

caudal fin. It is proportionately longer in young speudnums than in 
adults. The snout is obtusely pointed and is longer than the dia- 
meter of the eyes in adult individuals, while in young forms, in 
which the eyes are relatively larger, it is almost equal to ihe orbital 



^ 6 
g. 10.^. Dorsal view of the anterior portion of t.lio hoM and bodv 
of Barbus clavatus burtoni, subsp. nov., xca. J. 
h. Ventral view of the same, x ea. 

.3 to 3.3 times in tlic length 
2 or 3 rows of horny tubercles, 
which are less p ced in immature stages. The eyes are fairly 
large and are ^ nearer the tip of the snout than the free 

margin of the iperculum. Their diameter is contained from 3.3 to 
about 4 times in the length of the head. The mterorbital space 
i§ convex and greater than, or almost equal to ihe orbital width 
according as the fish is grown up or young. 

The mouth is horse-shoe-shaped and sub-inferior. Tlie olefi. 
of the mouth extends nearly to the level of the anterior maj-gin 
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01 the orbit. Both 4jlie Jips are fleshy and continuous, the upper 
one partly overhanging the lower, which is widely interrupted in 
the middle. A fleshy pendulous rostral fold is present. There 
are two paii'S of barbels, which are of nearly eq[ual length. They 
are as long as ihe diameter of the eyes or sliglitly longer. 

The dorsal flu is inserted almost in the middle of tlie distance 
Ixd.woon the ti]) of the snout and the base of the caudal fin, or 
slightly nearer the former than the latter. It is of considerable 
lieight, but its last osseous spine wliich is sharply deni-iculated 
])ost(a'iorly, is not so liigh as the depth of the body below it. Its 
out(a* margin is deeply concave. The pectorals are shorter than 
tlie head, but longer than the von train. The anal fin is rather 
short and has more or less a straight outer margin. The caudal 
fin is deeply forked and usually longer than the liead and its own 
height. In soine grown-up specimens the upper lobe is a little 
longer than the lower. The caudal peduncle is considei’ably longer 
than high, specially in adult individuals. 

The scales are fairly largo and arranged regularly. There are 
from 85 to 88 scales along the lateral line, and 10 rows between 
the bases of the dorsal and the ventral fins. Between the base of 
the dorsal and the lateral line there are 6^ scales, while 8| be- 
iwcon the lateral line and the ventrals. The predorsal scales vary 
from 12 to 14. The scaly appendages of the ventral^ are fairly en- 
Itrged. Tn some large-sized specimens a couple of rows of scales 
at the base of the caudal fin are considerably enlarged as is seen 
in the specimen from Sahmaw.^ 

C-olouration in alcohol is dark bluish-black or brownish above and 
pale white .below the lateral line. Along the lateral line on either 



Toxb-fig. 11. — Lateral view of a specimen of Barhiis chivafits hurloni, snbsp. 
nov. from Balunaw in Upper Burma showin^r oolour variation, x ca. J. 


side is present a more or less complete and distinct band in some 
specimens, while in others, as in the Bahmaw specimen, the free 
margins of a few longitudinal rows of scales are dotted with fine 
blackish pigment forming a meshy design (Text-fig. 11). The fins 
are dusky to whitish. The outer borders of the caudal fin are tipped 
with black. 


^ I am indebted to Br. S. L. Hora for kindly allowing me to publish his 
m?inuseript drawing of the Sahinaw-specimen. 
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hemai'ks: B. clavatus burloni may be* euBily cliHiinguiBlied 
from the typical form by its longer suout, sliortcr third BpijU3 ol 
the dorsal fin, fewer scales along the lateral lims, in a transverse 
series and before the dorsal fin, and by tlui (jolourution wlnhai is 
more dark than bright and silvery. According io (^olonol Ihirton s 
field-notes, the fish grows ‘‘up to 7 l!)s/’ 

DisirihuHon: Tributaries of the Mali Ilka, and haJirnnw in 

the Myitkyina Distric3t of Nortlnaai IlurTua,. 

Typc-f^pechnen \ No. th pft^Kcaaa'd in lla* (‘oil 

of the Zoological Bnrvey of India, nidian MiiHen?ii, ( ’ahnit ( a» 


M emuremenis in millinielfeH : 

Sahmaw Mali Hka system 


Length of body without caudal 

172*0 

162*0 

1— I 

O 

6 

83*0 

Height of body 

42-0 

41*0 

30*0 

25*0 

Length of head 

35*0 

35*0 

1 26*0 

I 

20*0 

Breadth of head 

2 . 3*0 

21*0 

14-0 

11*5 

Depth of head • 

28 * 0 ^ 

27'0 

19*0 

15-0 

Length of snout 

11*5 

11*0 

8*0 

B-cr 

Diameter of eye 

8*5 

9*0 

7*5 

6*0 

Interorbital width 

10*5 

10-5 

8*0 

5*0 

Height of dorsal fin 

32*0 

36-0 

25*0 

1 H ‘0 

Length of pectoral dn 

30*0 

32-0 

2 P 0 

15*0 

Length of ventral fin 

26*0 

2!)-0 

19*0 

13*0 

Length of anal fin 

28-0 

25- 0 

18*0 

11*5 

Length of caudal fin ... ' ... 

44*0 

38-0 

30*0 

23*0 

Length of caudal peduncle 

29^0 

30-0 

22*0 

1 S *0 

Least height of caudal peduncle 

16*0 

18-0 

. 12*0 

10*0 


Barbus chagunio (Ham. Buch.). 

One specimen (125 mm.) from Phungin Hka: 'Ohyei ncutp. 

The occurrence of this species in the Burmese waters was un- 
known till its recent report from th.e Myitkyina District in Upper 
Burma by Prashad and Mukerji (46). Tl\e specimen under report, 
agrees perfectly with the description of the Burnieso specimens 
given by these authors. 

There had been a certain amount of confusion in regard to the 
specific validity of B. cliagunio, and the matter was discussed) in 
detail by Hora (82). The relationship of the species B. r.hapmio 
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with B. HplIopholnH of MciOlelliuid Juul also boon a matter of dis- 
pute. Quito rcecutly it lias been sliowu by Hora and Mukerji (38) 
tliat B, ,^pil()j)Ji{)l is eonspccifie with B, oliagunio. Tbe species 
is sexual Iv dimorpliic. B. HpilopholutH witli the prolonged anal 
rays and well (lcvel()])ed tuberculated pads on tlie snout and the 
cheeks represenls a male, while B. chagunlo without such 
characiicrs Is a- female. 

The specimen from the Plnmgin Pika is a female. It lias no 
definite pores or tubercles on the snopt and the cheeks, nor the 
elongated anal rays. 

According to Colonel Burton’s notes* the fish is said to grow 
*‘np to 2 lbs.” 

Barbus chola (Ham. Bucli.). 

• ^ 

One speciuien (90 luni.) from Phniigin Hka: 'Shalum sUawng\ 

A very faint blackish mark is present in the middle of the 
caudal peduncle. Anotlier deep black blotch behind the gill open- 
ing is clniracteristic of the Burmese specimens. The dorsal fin has 
a black mark along the anterior part of its base and another along 
the centre. Posteriorly the scales have a dusky spot. 

Barbus sarana caudimarginatus Biyth. 

• C)iio HpccMrnou (15^1 imn.) from Phuiigiu Hka : 'N(ja pawk' . 

One Mpeciiucii (150 iiim.) froui rinuighi Hka: bupawk\ 

One Hpeciiuoii (ISO inin.) from Phungiia Hka; 'Nga tawt\ 

The three specimens, although they have different local names, 
are all referable to this species. According to Colonel Burton’s 
field-notes 'Nga hupawk' grows ‘hip to i lb.”, while 'Nga pawk' 
and ^Nga iawV grow in weight “up to 2 lbs.”, and “4 lbs.”, res- 
pectively. Since all the specimens represent a single species, 
these weights must refer to different sizes and, presumably, ages 
of the fish. 

Tbo barbels ai'e blackish dorsally and whitish below. Both 
the dorsal and the caudal fins are tipi>ed with black. There are 
very fine blackish longitudinal lines along the sides. 

Semiplotus semiplotus (MnOlelL). 

Olio sjiociiuou (44 mm.) from Pliungin .Hka : "SaAep U\ 

One Bpecimon (07 mm.) from Sinaia Hka: 'Salep la\ 

Olio specimoii (90 mm.) rom Pbungin Hka: 'Shalum shawng'. 

One specimen (115 mm.) from Tang Hka: 'Udi\ 

One specimen (150 mm.) from Pliungin Hka; ^Wudi\ 

According to Colonel Burton’s field-notes, in young stages the 
species is locally believed to represent a “small variety” and known 
as ^Salep la'; Init wlien the fish grows to a weight from “4dbs.. 
to 7 lbs,” it is kpown by the name ‘f/dP or *WudB. 

In all the specimens up,der report there are from 9 to 12 pm’es 
on either side of the sndut. Tim last undivided dorsal ray i;5 
slightly longer or shorter than the length of the head according as 
the specimen is grown-iip or young. The same is true in regard 
to the length of the pectoral fins. 


. 131 ] 
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GisNua : Rohtee Bykos. • 

Most of the oadiei- icliUiiyologistB aduptud the, tuuiiii 
brama Heokel in preference to liohiee V / ' f ^ 

discussed the matter and has pointed out tlmt Sykes wotk {, ) 
was- published in 1841, while Heckel established his 
biuma in 1848, and that aooording to the Jntortiational Bulos ol 
Zoological Nomenclature Sykes’ genus Uohtce has priority ovoi 

OsUohmma of Heokel. n- i .1 

Eecently, Tehang (52) Ifas established a genus allied to li i. 

( = Osteobi-ama) which he calls Parosteobrama to ^ooinmodato two 
specimens of his P. petligrini collected from ^ Se-tohuan (Sze- 
chuan) in China. He has defined the genus as follows: ^ 

“Corps oomprimd; bouche termnalc et vertiealo levrcs comdes, 
rlinge latdrale plus rapproehde dii ventre cpie du dos; dents pha- 
rvngiennes sur 3 rangdes; vessic natatoire on 8 parties; dorsalc 
debutant plus pr^B de la caudalc quo du bout dii inuseau, son 
troisieme rayon simple ossifi4, ma-is sans deut-ioulations; ana.! longue, 

abdomen tranckant. . r-r- ■, i i n 

Ce genre est voishi de Osieohrama neekel (hohU'c Sykes), n 
s cn distingue par ses Rwos eornees et, pur la vessii^ natatoire en 

3 parties.” , nr 

From tlie goiierie dotinition of Paronfcohrania an well an lioni 

the illustrated description of tlie sjXHiies, P. I lind tlgd/ 

Tehang has considered the liorny jaws and tlie iri-eliaml)ia‘t,al an*- 
bladder to be the chief distiugnisliing features. ^ t r 

In certain species of the genus ilohice ih(a‘(‘. is an rndnuu'ion ol 
horny pads on the jaws, and in VaroHieohntma this (H)udii>ion is 

probably accentuated.^ , .1 • - 

In my opinion, therefore, the horny covering on tlui ]hws jh 
fishes should, in most cases, be eorrehitcd with ilu^ environnicnkil 
conditions of the fish and consiidcrcd as an udapt'ivc^ modification, 
which must vary in accordance with the noccBsity and the degree 

of adaptability, . , , ^ , m t 1 

In x’egard to the tliree- chambered air-bladder, .rcdiang observes 
^vessie natatoire en 3 parties, la premicu'c, ovalc^ et arrondm^ aux 
deux bouts, la deuxieme plus longue c|uc la premiere, hi troisiduio 
tres petite”. Unfortunately, the author lias not published any 


^ Since lliis report wont to the preHK, MoBKrH. TI, W. Wii and K. If* 
Wang’s interesting paper — ‘ Preliminary note ou the lips of Parnbrmnis^ terming 
alls (Eichardson) ’ — ^published in Coiiirih. Biol. Lab. Set, Soc*, C>hinu^ viii, 
ZooL Ser., No. 10 (1932) has bocomo available. In dealing with the Hirnetnra 
of the epidermis of the lips of Parabfamis terminalin , whic.h arc ‘more or less 
horny in appearance’ in specimens proserved iix formalin or alcohol, the authors 
point out ‘Tehang recognizes the particular stnicturo as u horny lip (le.vros cor- 
n^es) as a characteristic to his new genus in describing Parosteobrama peUigrim 
which is exactly synonymous of the present species. H’ho soH^allctl horny lip 
which is considered as a characteristic of the genus Parosteobrama is m«ly 
•the highly developed epidermis of the skin covering tho surfat‘{j of upper and 
lower jaws, and the outer layers of epithelial colls have to boc*.(>me flattened 
and more or less cornxfied.’ 

This corroborates my view regarding the stability of the Htnioturo of the 
lips in Parosteobrama and the inference in respect of the validity of the genui. 
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illusi'rution of tliis organ, which iu view of its having an additional 
Binall third chaiulnir is very interesting. As is well known, in most 
of the (3yj)riiu)id hshes tlic air-bladder is bi-cliarnbored. If, there- 
fore, ttie tri-lobcd air-bladder of ih pclligrini is proved by the future 
researches to be a constant feature, the fish will have a claim to 
a genus to itself. At this stage, however, this character cannot 
be stresBcd, inasmuch as the conclusion arrived at by Tcliang is 
based on insufficient data. Moreover, the structure of the air- 
bladder, although considered to be of taxonomic value, has been 
known to vary considerably in many Cyprinoid fishes. Hora (24), 
who studied at some length the structures of the swim-bladder in 
certain Indian fishes, and specially of *the various species of the 
genus Garra, found so much structural variation of this organ that he 
“was almost tempted to regard it as a specific character; but further 
examination showed that it is not only variable in the dffiereiit 
species of the genus {Oarm) but differs in individuals of the same 
species as weirh I have examined the air-bladder of Rohtee 
vigoTsii, the type-species of the genus, and also of E. cluvaucelii 

and R. foao from Burma. In all these 
species I liave found that there are only 
two chambers. The anterior chamber 
^is medium-sized and more or less oval 
in outline, while the posterior one is 
• fairly large and bean-shaped. The cham- 
bers are connected together by a narrow 
duct at a constriction whence the pneu- 
matic duct arises (Text-fig. 12). The 
aforesaid three species, as also the rest 
of the species of the genus Rohtee^ are 
not so well represented in the collection 
of the Indian Museum as to allow many 
specimens to be dissected, and it is, 
therefore not possible for me to judge 
the nature and range of variation of this 
structure in Rohtee, and to throw light 
on that of Farosteobrama, 

Another feature which Tchang has in- 
cluded in the generic definition of Faro- 
Text-Ag. 12.— Air-bladder o f steobrama is that the last osseous ray 
Rohtee duvaucclii (Cuv. & of the dorsal fin is not serrated, while 
Val.)^ frotn ilio MyUkyma Rohtee it is usually serrated. In this 
Districi, Upper Burma, reference may be made to a 

^ ’ species of Rohtee, I?, cumna (Tickell) 

Day in which the last osseous ray is simple. The fish was procured 
unci reported by Colonel Tickell froni Mandalay in Burma and con- 
sidered as a valid species by Day. In his Supplement to the Fishes 
of India Day (15) lias also re-defined the fish. Vinoiguerra (53), 
however, accepts the validity of this feature in R, cumna with 
reserve and doubts the accuracy of the structure concerned 
Tickeirs original drawing of the species. ' . 

It is thus clear that to be certain about the validity , of the 
genus Parosteobrama examination of further material ,is , es^ep.tiaL 
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\t such an examination reveals that the horny 

of the last osseous ray of the d<n-sal hn are 

ih a large series of specimens, Farostoobrama will then stand 

a firmer basis. 

Rohtee duvaucelii (Guv. & VaL). 

One specimen (105 mm.) from^PImngin Hka: ^Shaplnu-nuir-nair. kpa , 

A curious confusion has found currency in the ichthyological 
literature both earlier and modern, about the use of the specihc 
name of this sueoies In 1844, Cuvier and Valenciennes doscubed 

the spedee for the itet time oe pep 77 ol the l"Vm!''"o.°Br‘e,“e 
Mistoire Naturelle cles Fomons under the donommation La 
de Duvaueel: Leuoiscus Duvauoelii” after the name ol M. Alfred 
Duvaucel who collected the type specimen from Nepaul ■ 
index of the same volume which is prefixed to the text, the name 
“La Breme d’Alfred {Lena. Alfredianus nob)” is printed on page 
xvi But the references' affixed to this name are made to tlie des- 
cription of L. Duvauceln (p. 77) and to a coloured plate of tile fish, 
No. 488 bearing the legend “Loiiciscus Alfrcdianiiif nob . Ihis dis- 
crepancy has resulted in the indiscriminate use of both .the names, 
duvaucelii and alfredianus in the literature. Undbr the oirciiiHr 
stances it is necessary to decide the question of the nomenqlSitura. 
status of the two names used by Cuvier and Valenciennes for the 
same fish. So far as I am able to judge, the question of the 
■‘‘Law of Priority” of names or of “page precedefice , as embodied 
in the International Code of the Zoological Nomenclature does not 
seem to arise here, nor is there any existing code of nomenclature 
which provides for such a case as that under consideration, in 
view of this fact the name duvaucelii under whicli the species was 
described should, in my opinion, have a natural right to exist, while 
alfrediaUus, a misnomer in all probabilty, sliould be eliminated 

from nomenclature. ' / . i r> i 

In 1924 Myers (43) described a new species of Bohtee, H. toeho- 
ides from a single young specimen, , 80 mm. excluding tlie caiidal 
fin. The fish was collected from Mohywa bn .the Chihdwin river 
in Upper Burma. In a letter Dr. G. S. Myers wrote to me: “In 
Working with the Burmese fishes you may have occasion to exa- 
mine the cyprinoids .1 described in 1924. T have become dubious 
of the validity of Rohtee roehoides and Barbus nicholsF and should 
welcome any attempt to properly place these fishes.” But since 
in the absence of typical specimens, it is not possible to arrive at 


bake this opportunity to point out in passing that Dr. D. Vinciguerra 
described an African, species of B;arhu$ under the name ‘B. NioholsV {Ann. 
Mus, Civ. Stor. Nat. Genova, Dili, p. 11, 1928), According to the Inter- 
ifetional Buies of Zoological ITomenolature, Art. 85, -B. nicholsi Vinciguerra (1928) 
becomes a homonym of B. nicholsi Myers (1924). I dirocted the attention of 
Dr. Vinciguerra to this point who agreed with me and kindly allowed me the 
liberty to propose a new name for his species. I have great pleasure in renaming 
the fish as 6. vi’iitiirlierra 
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any definite eonolusion in regard to the validity of these fishes and 
specially of R. rooboides, which concerns me in connection with 
my present studios, a request was made to Dr. J. T. Nichols of the 
American Museum of Natural History to send to the Indian 
M\isouin the types of these fishes for my examination. In reply 
Dr. Nichols kindly infoi’med: “I regret that we cannot send you 
the types of Myers' Bpecics for examination, as we are not per- 
mitted to send siicdi material outside the country". Thus I have 
had no chance of examining the type of R. roeh aides. Drom Myers’ 
description of the species, however, and after examining a large 
scries of specimens of R. duvaucclii of different sizes as well as 
of the other species of the genus hitherto known from Burma, I 
have come to a provisional conclusion that R. roeb aides is strik- 
ingly similar, if not identical with R. duvaucelii. Myers has already 
renxarked tluit the species is "related to B^ohtee cotio (Hamiltcp 
Buchanan) and R. duvaitcelii (Cuvier and Valenciennes)" but 
"differs from cotio axid duvmicelii in fewer scales (49) and shorter 
pectorals". It seems that flyers had no specimens of these two 
species before him for comparison with his species, and that he, 
therefore, depended considerably on Day’s descriptions and figures 
of these fishes. He pointed out (p. 3 footnote): "Day’s figure of 
duvaucelii [alfrediana) shows only 45 scales". Unfortunately, 
Day’s descriptions and figures that are given in his Fishes of India, 
though standard references on. the subject even today, have often 
been found to be inadequate and inaccurate for the purpose of 
understanding the precise limits of the various species; and any 
conclusion based merely on Day’s observations and figures is likely 
to lead to a mistake. 

In an earlier account of the fishes of the Myitkyina District in 
Upper Burma it has been already pointed out by Prashad and 
Mukerji (45) that in’IJ. dnvmwelii the lepidosis is very variable. 
Tlie number of scales along the lateral line varies from 48 to 52 
and there are 9^ to 10| rows in a transverse series. This conclu- 
sion was arrived at after examination of a large series of speci- 
mens of the species from various localities. The presence of 49 
scab's along the lateral lino in JJ. roeboules, therefore, does not, 
per se, preclude its assignment to R. duvauceJU. In all other 
rc‘.Bp('.ctB, as far as I can judge, R. roeboides is indistinguishable 
from /b dnvaucelii, except for the shorter pectorals. In all the 
B])eciurKms of 7?. diivaneelii that I have examined the pectoral firis 
either jnsi. rojich ih(^ pelvics or extend slightly beyond them. The 
length of tlie.Bc fins and their relative proportions, specially in im- 
mature HiuigoB, ((an, however, be barely considered to be of speci- 
fic value. 

Barilius barna (Ham. Buch.). 

One Bpec'inien (53 mrn.) from Plumgin Hka: ^8hapyin\ 

One Spedmen (55 mm.) fropi Tang Hka: 'Nyimnungizd'. 

One Hpeciinon (75 mm.) frpm Plna^in Hka: 'Shapyiri Pyinp^u\ 

One Bpedimm (BO mm.) from Tang Hka: 'Shapin'. 

One speeinum (100 mm.) from Phnngin Hka: 'Nga-ohyet-netp . ^ 

Although tlic spocimenB from different locq,Utie8 'well as 
froip the satuo lociality arc known by different local naw 0 s a^ quoted 
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above, all undoubtedly belong to B. harna. *The Bpecies is very 
variable in respect of the presence or absence of barbels, their 
numbers and the colour pattern, etc. Hamilion Buchanan (20), 
Gunther (19) and Day (14, 16) observe that barbels are entirely 
absent in B. bama. I have exann'ncd a lurg*e seric'S of spedniens 
of tlie species from diffevemt places in India and B\inna and 
have found that in some only minute maxillary harbds urc^, pre- 
sent, while others are -provided wi'th hotli Ihe maxillary anddht^ 
rostral pairs. Specially among tlie- speciimais of the specac^s from 
the Siju (lave and the (biro Hills in Assam, I have found many 
that are provided with one or both the pairs of barbels. Bpoci- 
mens from Burma under report are, however, devoid of barbels 
excepting the one from the Tang Hka (80 mm.) which has a rudi- 
mentary pair of maxillary barbels. 

t The species seems to be* sexually dimorphic so far as it could be 
ascertained from the nature of the tuberculatcd structures on the 
snout, cheeks and on other parts of the body. In males the snout, 
the jaws, and tho lower portion of the cheeks are thickly covered 
with pointed horny tubercles. In grown-up males 3 or 4 outer 
branched rays of the pectoral fins have soft cushion-like elevated 
ridges in the middle, situated dorsally. These pad-like structures 
are covered with minute tubercles. Some fine tubercles are also 
present on the last few branched rays of the dorsal fin of some of 
the males. In all tlie specimens the lower lobe of the caudal fin iS 
longer than the upper. In Burmese forms this feature appears 
to be more pronounced than in tlie Indian individuals. 

Broad, black yertical -bands at the sides, which vary from 7 to 
9, are present in 'all the specimens. The dorsal fin is* edged witli 
black and white, white on the top and black below. In most indi- 
viduals the scales of the upper portion of the body have a fine 
blackish outline. 


Barilius barila (Ham. Bnch.). 

One specimen (81 mm.) from Phungin Hka: 'Hkinnpyi Ulvm\ 

One specimen (81 mra.) from Phungin Hka: *Shapym\ 

Two specimens (95 and 105 mm.) from Tang Pika: 'Shapin'. 

One specimen (101 mra.) from Sinan Hka: 'Shapyin-Pyimut\ 

It appears from the local names quoted from the field-notes of 
Colonel Burton that the fisli is known by different names in the 
same and in different localities. Comparing certain local names 
of B. harild with those of B. harna it further appears that in certain 
localities, at any rate, the Kachins do not recognise them 
as two distinct species. For instance, both the species are known 
by the names *8hapyin' and * Shapin' at Phungin Hka and Tang 
Hka respectively,' although elsewhere they have other local names. 

Like the preceding species, B. barila is considerably variable 
in respect of certain characters, and at certain stages of growth 
the two species are so very similar that it is difficult to differentiate 
Qjae from the other. In this connection mention may be made of 
B. barnoides described from *Oatchin' in Burma by Vinciguerra 
(53). I have examined a para- type of the species kindly presented 
to the Indian Museum by Dr* P. Vinciguerrci. A thorough 
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oxaniination of this form and a detailed comparison with its allies 
has convinced me that* 5. barnoides is conspecific with B, barila, 
1 have discussed tliis matter below under a separate heading. 

Both Hamilton Buchanan (20) and Giinther (19) have observed 
that in B. harila the barbels are absent, wliile according to Day 
(14, 16) '‘a small rostral pair is present’'. ' Of the earlier authors, 
Day has given undue importance to the nature and the number 
of the barbels in regard to the systematic classification of the 
different species of tlie barbelled Cyprjnid genera. He has based 
his synopsis of the species t>f the genus BarUvus on the presence 
or absence of barbels. But this has been found to be faulty which 
is due partly to Day’s having overlooked the minute tendrils in 
many species of Barilius^ and partly to his having been influenced 
by the a priori observations of other authors. Day’s synopsis 
the species of' the genus Barilius can, therefore, be hardly rigidly 
adhered to in the matter of determining the specifle identity. I 
have examined large series of B. harila from different localities and 
have found that in most cases there are two pairs of barbels, 
while two barbels and no barbels are found only in a few cases. In 
all the specimens from the Mali Hka system there are two pairs 
of barbels. The rostrals are nearly twice as long as the maxillary 
barbels, 

The sides and the lower portion of the mandible as also the 
ttp of the snout are covered with minute pores and tubercles. There 
are 10 to 12 vertical black bands along the sides. The posterior 
margin of the caiidal fin is tipped with black, 


Remarks on the identity of Barilius barnoides Vinciguerra: 


In 18B9, Vinciguerra described the species from 'Catchin’ in 
hinua, and characterised it chiefly by the absence of the barbels 

and the third siiborfeital 
bone not being in con- 
tact with the pre-oper- 
c u 1 a r ridge. Having 
carefully exarhined a 
para-type of B. bar- 
noidoB and studied the 
illustrated description of 
the species, I have come 
to the conclusion that 
B. barnoides cannot be 
considered as a valid 
species distinct from B. 
barila. In Vinciguerra 
form, as I find from the 
para-type, both the ros- 
tral and the maxillary 
barbels are present 
which were somehow 
ovG'.rlooked by the 
(mthor. The accompanying illustration (Text-fig. IB) of the anterior 



Toxt-fig, 18.--Laioi‘al view of tbe head of a 
parafcypo of Bari! ns barnoides Vinoig, show- 
ing rcilalivo positions of j.lit* third siiborbital 
bone and the pivofUifCMilar ridge, x2. 
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portion of the body of the para-type of B, ImmoidcB shows these 
barbels. The only other character tJiat has been used by Vinci- 
guerra in separating his 
species from B. h aril a 
is that in tlie former the 
third suborbital bone is 
not in contact with the 
preoi")ereular ridge, while 
in the latter it is said 
to be in contact. I have 
e^camined a large series ^ 
of B. barila of different 
sizes and from different ^ 

places and have found 
€hat the bones under 
consideration are very 
variable in shape and Text-iig. 14.— Lateral view of the head of one 
size, etc., irrespective of Lay’s specimens of Borilius ^ harila (Ham. 

age and locality; and Buch.) showing relative positions of the 
° ,, , V • third suborbital bone and the preopercular 

consequently, their re- ri^ge, x3J. 

lative positions are also 

variable. In most cases the third suborbital bone does not lie ip 
contact with the preopercular ridge or according to Day (14, 10) 
it “pearly"’ touches the latter (Texfrfigf 14). Considering the vai^- 
ability in structures and the relative positions of the tliird suborbital 
bone and the preopercular ridge in B. harila, I am unable to attach 
any importance to one bone touching, nearly toucMng or not 
touching the other. Leaving aside tlie questions of the barbels 
and the position of the third suborbital bone, I find no other 
character in B. harnoides tlmt pap be taken into consideration 
in separating it |rorn p. barila. 

In reaching a conclusion regarding the affinity of his species, 
B. barnoides, Vinciguerra seems to have depended considerably 
on the short and inadequate descriptions of the allied species given 
by Gunther, Day and others, and this induced him to place his 
species, which he believed to be nan-barb ell ed, closer to the so- 
called non-barbelled form, B.. barna, rather than to B. barila, 
characterised so far with a pair of rostral barbels. Drom the 
foregoing accounts of B. l)arna apd B. barila it is, hpy^ever, clear 
that they are different from what they have been upcjc^rstood by 
Gunther, Day and others, and their affi.nities with related species 
of the genus must, therefore, be different. At the state of our 
present knowledge of the three species, viz. B. harna, B. harila 
and B. harnoides, it is not possible to recognise Vincignerra’s 
species as distinct from B. barila. 

In 1898 Boulenger (4) relegated B. harnoides to the synonymy 
of B. ornaius Sauvage without assigning any reasons for it. As 
#1 am nbt familiar with the form B. ornatus, I am unable to make 
any comment on its affinity with B. harnoides. It seems to me 
probable, however, that Boulenger knew B. harnoides only from 
Vinciguerra "s descriptiop and figure. 
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Danio (Danio) ae4ui{>innatus (MuCloll.) 

One Hpoeiineu (HO nan,) from Tang Hka: 'Nga hit\ 

Two specimeriB (61 mni.) from Phungin Hka: 'Salap la\ 

Ouo Bpecirnon (51 iran.) from Bman Hka: "Nga wan\ 

One sx)ecimen (30. mm.) frorti 9 : f 

Although at different places different local names are used, all 
the speciiiienw listed above belong to this species. The sp( 3 cnTnens 
have the cliaracteristic colouration of the species and a small Hake 
of a metallic blue near the upi)er angle of the opercles. In some 
individuals the lower jaw is papillated. 

In 1907, Began (47) described a n^w species of Danio, D. 
browHi from the Northern Shan States in* Upper Burma. 1 have 
examined the type-specimens of this species preserved in tlie 
collection of the Indian Museum, and have found tliat D. brownj^ 
is strikingly similar to D. aequipmnatus: I do not find any stable 
character that can he taken, into consideration in differentiating 
Regan’s species from the other.. D. aoquipmnatus is such a vari- 
able species, as T find from an examination of large series of speci- 
mens from various places in India, Burma and Siam, that it 
seems impossible to recognise D. browni a distinct form. 

Family : Bblonidae. 

^ Xeneiitodon cancila (Ham. Buch.). 

One. Hpecinicn (265 mm.) from Tang Hka: 'Singawng iung\ 

Ono spommen (203 jiuu.) from Phungin Hka: 'Singawng tang'. 

Two indistinct blackish spots are present above the base of the 
pectoral fins. 

According to the field-notes of Colonel Burton the species 
is said to grow ‘hip to 3 lbs.” The* fish is known to grow to a 
fairly big size. Bay (14) observed that it attains at least a foot 
in length. 

Family: Nandidae. 

Badis bddis (Ham. Buch.). 

One specimen (40 mm.) from Phiingm Hka: 'Nga-feng . 

One Bpedmen (57 ihm.) from Tang Hka: 'Nkrai daw', 

There are 10 to 11 vertical black bands along the sides. The 
dorsal fin is tipped with white. The outer margin of the ventrals 

is blackish. , . ■ 

The speoieJs is very variable in respect of the number of spines 
of tlie dorsal fin and of the different fin rays. The nature of the 
lateral line and the colour pattern are also variable. 

Family: MastaoeMbelidae. 

MastEcembelus armatus (Laedp.). 

Ojin RiKicinien (UO mm.) from Phungin Hka: ‘Nga lapn'. 

One siiecimcn (200 mm.) from Tang Hka: ‘Shayu . *' 

Both the specimens are young and they belong to the same 
species, although they are known by different local names. The 
fish is said to grow “up to 7 lbs.” 
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I^'AMILY : Ol>I110El>UALlDAE.* 

Gbnub: Ophicephalus 

In a recent paper Myers and Shapovalov (44) have shown that 
in view of the records of occasional abseuco of the ventral tins in 
Ophicephalus gachua Ham. Jiuch., Ohanna Scopoli (1777) which 
has so far been separated from Ophicephalus BJocli (1794) chiefly 

the absence of the ventral fins cannot be regarded as a phylo- 
genetic entity distinct from Ophicephalus, and that according to 
the relevant rules of the Zoological Nomenchdnire, tlic name 
Ophicephalus must be. •superseded by Charma, Althougli 1 
thoroughly agree, as one must, with the vi’cwB of Myers and Sha- 
povalov I am for the present retaining Ophicephalus for its being 
$n eminently suitable and so very well-known a name. Becentiy 
Herre (21) has also retained this name. 

Ophicephalus gachua Ham. Buch. 

Oae specimen (147 mm.) from Pluingin Him: 'Khimpwp Nga\* 

The species is perhaps the hardiest of all its relatives. It has 
been observed by Deraniayagala (17) that '‘Ophicephalus gachua 
flourishes in ponds rondered so stagnant as to prove toxic io 
most Ashes. The swarms of tadpoles and mosquito larvae wliicjr' 
thrive in these ponds supply food for the adults and fry respec- 
tively. The fish is very hardy and exceedingly active on land, 
progressing by series of leaps. It propels itself into the air by 
bending its body, planting its tail on the ground’ and straightening 
itself with a jerk, and it is a comnaon sight to find these fishes 
crossing overland, while the pond they inhabit is baled dry by 
villagers in search of fish’f It has also been found in Ceylon to 
be able to “withstand a considerable range of temperature, from the 
warm waters arising from the hot springs at Kanniya (E. P.) to 
the cold waters of Diyatalava (XJ.P.)“. 

According to the field-notes of Colonel Burton the species 
grows “up to 2 lbs.“ This requires confirmation. So far as I am 
aware the fish hardly attains that size and Day's remarks about 
its attaining “at least 13 inches" is probably an over-statement. 
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FISH OF THE MALI HKA BIVEB. 



B. Bagchi del. • 

Sketch Map showing the provenance of Lt.-Col/!^. W. Burton’s collections of 
fishes from the tributary streams of the Mali Hka Biveor in Upper Burma. 
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EEPOET ON BUEMESE FISHES COLLECTED BY 
LT.-COL. E. W. BUETON FEOM THE TEIBUTAEY 
STEEAMS OF THE MALI HEA EIVEE OF THE 
MYITKYINA DISTEIOT (UPPEE BUEMA). 

BY 

Dev Dev MuiiRRJi, 

Zoological Siirvey of India ^ Calcutta, 

(Published with permission of the Director, 

Zoological Survey of India, Indian Museum, Calcutta). 

Part I. 

{With one map, 3 plates and text-figures 1 to 3). 

Introduction. 

Burma is a land of surprises for the ichthyologist. Its fish 
fauna is very rich both as regards the number of individuals and in 
the variety of forms. In addition to a number of endemic species, 
it includes forms which are identical with or related to Indian fishes, 
particularly those found in the adjacent provinces of Bengal and 
Assam; while there are others which are essentially Chinese or 
Indo-Australian in their affinities.. The inland fish-resources of 
the country are enormous, and fisheries, both in’ Upper and Lower 
Burma, which materially “contributed to the revenue of the 
country before the days of the British occupation, are still one of 
the most profitable of the assets of the Province"’.^ Dr. Francis 
Day’s Report on the Fresh-water Fisk and Fisheries of India and 
Burma (1873) includes a valuable account of these fisheries and 
may be referred to in this connection. 

Unfortunately, our knowledge of the ichthyology of Burma is 
still very limited. Apart from Day’s Fishes of India and the fish 
volumes in the Fauna of British India, which include accounts of 
only a certain proportion of both the endogenous and exogenous 
Burmese fishes, no exhaustive account of the freshwater fishes of 
this country, based on an extensive faunistic survey, has so far 
been published. The following reports dealing with the fishes of 
Burma may be specially mentioned. 

1. The name of Major Berdmore will always remain asso- 
ciated with the fish-fauna of Burma, as he was perhaps the first 
naturalist to make a fairly representative collection of fishes from 
the Sitang Eiver and its tributaries in the Tenasserim District of 
Lower Burma. .A report on this collection was published by Br. 
Edward Blyth in 10W. 

2. The most important contribution to the Burmese ich- 
thyology, after Blytli's account of the fishes of the Sitang E 


^ The Imperial Gazetteer* of India (New ed.), IX, p. 208 (1908). 
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is that of Dr. D, Vinciguerra (1889), which ap 2 )carctl about tliirty 
years later. Tins excellent rei^ort is biised on tlie cxleusivo col- 
lections made by M. Leonardo Lea during his travels through the 
different districts of Burma. 

8. In order of publication Dr. U. A. BouKuigcr’s (189B) 
“List of hslies collected* by Mr. E. W. Oates in tlic Houtheru 
8han States and presented by hiirn to tlie British Museunh' is 
the next account of Burmese fishes. 

4. Dr. N. Annandale’s (1918) account of the “Eisli and 

Fisheries of the Inld Lake'’ is a unique contribution to our know''- 
ledge of the fish and fisheries of the Jhirmose lakes. The collec- 
tions which were made by him cliiefly in Bio Inlti Lake and in ihe 
neiglibouring fresh-waters of the Heh6 basin in liie Southern Shan 
States, comprise amongst others a number of remarkable eudemic 
lake forms. * 

5. A collection of fishes from the hitherto unexplored 
mountain streams of the Putao Plains (Hkamti Long) on the nor- 
thern frontier of Burma, was made by Dr. Murray Stuart and 
reported on by Dr. B. L. Chaudliuri (1919). Several extraordinary 
and new forms were found in the collection. 

6. Since Dr. Annandale's faunistic survey of the Inld Lalie, 
the Indawgyi Lake of tlie Myitkyhia District in Upper Burma, 
the largest lake in the country, was explored by a party of tlie 
Zoological Survey of India, led by Dr. B. Chopra, in 1920. ^A 
more or less thorough survey of the lake and of tlie adjoining 
streams and freshwaters of the Indawg^d area and of certain other 
mountain-streams of the Myitkyina District was made, and the 
extensive collections, brouglit back by the party wore reported on 
by Dr. B. Prashad and myself (1929). Several remarkable endemic 
forms found in the lake and the adjoining si.reams arc dealt with 
in detail in this paper. 

7. Of a number of occasional reports on small collections 
of Burmese fishes published from time to time by Dr. S. L. Horci, 
his revision of the “Loaches of tlie genus Ncrmacfiilm from Burma" 
(1929) is of the greatest value. 

Besides these above mentioned important publications which 
deal exclusively with the Burmese fishes, other small but useful 
notes and lists have also been published by various authors from 
time to time. The existing accounts of the fishes of the countries 
lying in the immediate neighbourhood of Burma, such as Siam, 
Yunnan etc., also have a considerable bearing on the fish fauna of 
Burma; but it has often been a muti-er of diMiculty io the system- 
atists to readily get at such scattered refcrcncu's. Dr. (h S. Myers 
(1924) published a list of references on the icliBiyology of Burma; 
but this list, though very useful, is not exluuistiviu I'lie list of 
references given .at the end of the present report is noi, -ini, ended 
as a complete bibliography,, but it includes almost all tlie impor- 
tant publications on the fishes of Burma. 

^ The present report is based on a collection of fishes made in 
March, 1930, by Lt.-Col. E. W. Burton in the three i-ributarics, 
vi^. Phungin Hka, Sinan Hka and Tang Hka of the Mali Hka 
Eiver of the Myitkyina District of northern Burma lying between 
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Lat. 26°25 ' and 26°45' (vide Map).^ Tlie Mali river flows due 
south through the Shan State of Putao (Hkamti Long) and passes 
through the wild hilly tracts inhabited by the Ivachins to its junc- 
tion with the 'Ninai Hka, the eastern branch of the Irrawaddy.^ 
Tlirough the courtesy of Mr. S. H. Prater, the Curator of the 
Bombay Natural History Society, the collection was .received 
by the Zoological Survey of India in June, 1930, and was kindly 
placed by Dr. S. L. Hora in my hands for study and report. Un- 
fortunately, tlie pressure of other work lias caused considerable 
delay in tlie x^reiiaration of a report on this collection. 

Tlie hslies dealt with in tliis paper are of special interest, as 
they were collected in a hitherto unexplored area of northern 
frontier of Burma, where streams and rivers are not easily acces- 
sible. In forwarding his collection CoL Burton remarked: 

“To collect fish in these parts one wants more time at each 
halting place without thought of pushing on in hopes of catching 
hsh for sport. 

I have but very little to say concerning the fish. In these 
Kachin Hills all is food tliat comes to the people whether fish 
or fi.esh in any form. They come to search the river sides for all 
sorts of water insects and put them into the cooking pot. So all 
the fish are edible. The Kachins are expert at obtaining fish by 
traps and sieves of bamboo, by po-isoning pools with crushed 
leaves, ‘milk’ of certain trees, etc., and by damming up streams. 
It is only the deepness and rapidity of the main streams and 
many trilnitaries also which save the fish supply from serious 
depletion. 

I think there shall be 80 species available. I liave only got 
50. There are fish up these rivers which occur nowhere else. I 
feel sure new varieties will be forthcoming. 

The country is very difficult and Mali river only accessible at 
certain places; but it is close to a motorable road for 50 miles north 
of Myitkyina. Further north it can only be got at here and there, 
until it gets to the Putao District wliere it has many tributaries 
and is more easily accessible. That is over 200 miles and I only 
went up 130 or so. I rather wish I had gone on, but I was poorly 
equipped for such a climate, incessant rain and thunderstorms, 
more difficult paths for miles etc. One wants plenty of time and 
no thought of doing anything else.” 

This throws sufficient light on the merit and the importance 
of the collection of fishes from these areas, and although there 
is only one new form, in Colonel Burton’s catches, they are, as 
he expected, none the less interesting. The collection contains 
78 specimens comprising 32 different species belonging to the 
families, Siluridae, Amblycepidae, Sisoridae, Psilorhynchidae, 


^ According to Colonel Barton’s field-notes the area from which lie made 
collections is confined to Lat. 26° 30' and 26°45'. But on referring to a map 
of the localities concerned L find that the tributary Sinan Hka does not lie within 
this area, Tt is situated between Lat. 20® 25' and 26*45'. 

^ Hertz, W. A. — Burma, > GazeUeer^ Myitkyina District (Bsi-ngoon, 1912P 
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Homalopteridae, Oobitidao, Cypriuidac, l3elonidae, Naiididue, 
Mastacembelidae and Oplucephalidae. I give below a complete list 
of the species obtained from the tributaries of the Mali river: 

Siluridae : 

Silurus coGhineJiinensts Ouv. & Val. 

. Oallichrous himacidatus (Bloch). 

Aoria cavamis (liam. Buch.). 

Aorta {MacroyioidoH] dayi (Vincig.). 

• 

Amblycepidae : 

Amhlyoo'ps mangcns (Ham. Buch.). 

Sisoridae : 

Olyptothorax sinense (Began). 

Fseudecheneis sulcjitus (McClelL). 

Psilorhynchidae : 

Psilorhynchus halitora (Ham. Buch.). 

Homalopteridae : 

Homalopteva ru'picola (Prasliad & Mukerji). 

Gobitidae : 

Botia. hymenofhysa (Bleek.). 

NemacMlus botia (Ham. Buch.), 

Nemachilus paucifasciatuH Hora. 

Nemachilus mulUfasoiattis Day. 

Neniachihis kangjuplcknlcnsis Hora. 

Cyprinidae : 

Garra lamia (Ham. Buch.). 

Grossoohil'iis laiiiLS (Ham, Bucli.). 

Labeo (Lahoo) dyocheilus (McClelL). 

Barbus compressus Day. 

Barbus tor (Ham. Buch.). 

Barbus clavatus biivtoni, subsp. uov. 

Barbus chagunio (Plam. Buch.). 

Barbus cJiola (Ham. Buch.),. 

Barbus sarana mudhnargrnatus Blyth. 

Semiflotus semiplotns. (McOlelL). 

Rohtee duvauoclii (Guv. & Val.). 

Barilius barna .(Ham. Buch.). 

Barilms barila (Ham. Bucli.). 

Banio (Danio) aequipinnatus (McOlelL). 

Belonidae : 

Xeneniodon mnoila (Ham. Buch.). 

Nandidae: 

Badis badis (Ham, Buch.). . - 

Mastaeembelidae : 

Mastao^rnbelus armaius (Lao^P*.), 

Ophicephalidae : 

Ophieefbalm. (Ham. Buch,) 
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Of the 32 species •enumerated above, Aotia {Macronoides) dayi, 
Homaloptera rupicola and Nemachilus paucifasciatus are endemic 
in Burma, while the following are recorded for the first time from 
the Burmese waters : 

Glyptothorax sinense^ Psilorhynchus halitora, NemacJiilvs 
ImngjupJxJiulensis, Labeo (Labeo) dyooheilus and Barbus com- 
prcssns. 

Of tlicse 5 species, Glypioiliorax sincme is a Chinese species, 
while Psilorhyyich.u^H halitora, Nemachilus h'angjuplAnilGyisis and 
Labeo {Labeo) dyochcUuH («. sir.) have so far been found in North- 
eastern Bengal and Assam only. Tlie species Barbus compressus 
has been doubtfully known from Ivashmir from a single specimen 
and has not so far been rediscovered. Its occurrence in Burma is 
of special interest. 

The rest of the species from the tributaries of the Mali river 
are widely distributed in the streams and rivers of India and Burma, 
and except for a variety of Barbus clavatus, which is described in 
this report as new, and appears to be an endemic form in Northern 
Burma, do not call for any special remarks. 

All the specimens in Colonel Burton’s collection are fairly well- 
preserved and most of the species are represented by a moderate 
number of specimens. Unfortunately, however, the method of 
tagging the specimens was faulty in that the fish have been tagged 
w^th wire passing right through the mouth. As a result, the jaws 
and the lips are in several cases badly damaged. As is well known, 
the characters of the mouth, the jaws and the lips are of great 
value in connection with the taxonomy of fishes, and proper care 
should, therefore, be taken by field-collectors in preserving and 
tagging the specimens. The easiest and the most suitable method 
of tagging is to pass the wire or the thread through the fleshy root 
of the tail. 

In the systematic account of the different species of the Mali 
Hka fishes I have given detailed descriptions with additional notes 
and figures in such cases as have been found necessary. No 
attempt has been made to give lists of synonyms as most of the 
species are well-known and their synonymies are clear. Original 
and subsequent references have, however, so far as it was necessary, 
been cited. Under the caption of each species has been given a 
list of nimiber of specimens represented in the collection together 
with their measurements, respective localities and Kachin names. 
I have made ample use of the field-notes of Colonel Burton which 
were received with the collection, and the local names of the 
different fishes and their weights etc. are as given in these notes. 

In addition to the 32 species of fish from the Mali Hka system 
of which a list has been given above, the following genera and 
species have also been critically annotated or otherwise referred to 
in this report: 

Amblycefs horae Brashad & Mukerji. 

Glyptothorax oonirqstre (Steind,)- 

Glyptothorax botia (Ham. Buch.). 

Glyptothorax dorsalis Vinoig. 
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Glijyiothomx barnhanlcuH Prusluid M.ukcrji. 

Pamipse iida a h c> ncin H orn. 

FampseudecJiencis yavioi (Vuiliuni-.). 

Fs ilorl lynch Its MoOlol land . 

Psilorhynchus sttoafio) (Itain. Buch.). 

OJio'praia Prashad & Mnkcrji. 

Botia herchnorei (Bljtli). 

Botia nchulom (Blyth). 

Garra Hamilton Biuduma-n. 

Viucognafbu h i T t^.okt‘1 J 

OrossochiluH laliun^ ynu jdbcnfila, Kub8|). nov. 

Tor Gray. 

Tor tor (Ham. ]3ncli.). 

Barbus clavatvs McGlelland, 

B arh us s p il o p fi o 1 us McC ’llcl 1 and . 
llohioe Sykes. 

Ostoohrama Ileckel. 

ParostGohrama Tchang. 

Parostcohrama pellogmi Teluing. 

Rohtee vigorsii Sykes. 

Rohtee duvaucelii (Guv. & Val.). 

Rohtee feaef Vincig. 

Rohtee alfrodiana (Guv. & Val.). 

Rohtee ootio (Plam. Bxich.) 

Rohtee cumna (Tickoll) Day. 

Rohtee ToehoicloH Myers. 

Barbus nicliolsh Myers. 

Barbus niclwlsi Vineiguerra. 

Barbus vlnolgucrrae, nom. nov. 

Barilius harnoides Vineiguerra. 

Barilius ornatus Sauvage. 

Danio hrowni Began. 

Ophioephalus Bloch. 

Ghanna Scopoli.- 

I have to express my gratitude to Lt.-Ool. E. B. Scymotir 
Sewell and Dr. B. Prashad, the successive Dii'-cciors of the Zoolo- 
gical Survey of India for kindly reading tlirougli the inamiR(iripi. 
and making many valuable suggestions. To Dr. S. L. Hora I arn 
greatly indebted for the facilities and help cxtend(*,d io mo in tlu^ 
preparation of this report. The drawings illustrating the papen* 
were executed under my supervision by Mr. B. (1. Bagchi wiih 
care and precision, and for this my best thanks arc duo to him. 

Systematic Desoiuption. 

Family : Silueidae . 

Silurus cochitichinensis Guv. & Val. 

One specimen (85 mm.) from Phungin Hka: ^Elcammh 
^ The maxillary barbels extend almost to the base of tho ven- 
^^als. The mandibular barbels are about half as long as tho head. 
The colouration is uniformly greyish, except for the head which is 
rather dusky. The maxillary barbels are black, 
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Callichrous bitnaculatus (Blocli). 

One specimen (118 mm.) from Pliungm Hka: 'Buman\ 

The width of the head is almost equal to its length behind the 
middle of the eyes. The maxillary barbels reach the origin of the 
anal fin. The pectorals are almost as long as the length of the 
head behind the base of the maxillary barbels; its spine is as long 
as the head behind the posterior margin of the orbit. 

The ground colouration of the body is dirty white with patches 
of dark brown to black spattered thickly all over. A faint dusky 
spot is present on the shoulder just behind the gill oiDening. 

On examining a large series of G. b*hnaoiiIatus from different 
places in India and Burma, I find that the species presents coii' 
siderable variability, irrespective of locality and age, in regard to 
tlie colouration, lengths of the maxillary barbels and of the pectoral 
spines, and the depth of the body in relation to its length. 

Aoria cavasius (Ham. Buch.). 

One specimen (210 mm.) from Pliiingin Hka: 'Gaick KyiTf. 

The species is very variable, specially in regard to the lengths ^ 
of the different barbels. In the specimen under report, as also in 
most Burmese individuals, the nasal barbels are shorter than the 
length of the head. In half-grown and young specimens the maxil- 
lary barbels do not as a rule extend beyond the anal fin, while in 
adults they reach the base of the caudal fin or even extend a little 
beyond it. Ordinarily, the outer mandibular barbels reach the tip 
of the pectorals, but they may, in some specimens, be much longer 
so as to meet the insertion of the ventrals. The inner mandibulars 
are almost invariably as long as the length of the head. The dorsal 
spine is shorter than the head and has minute serrations in the 
posterior upper third. The maxillary barbels are dusky above and 
whitish below. The characteristic black spot on the basal bone of 
the dorsal fin is present. 

According to Day (14) the species attains ''at least 18 inches in 
length”. Colonel Burton has noted in his field-book that the fish 
grows "up to 20 lbs.”. 

Aoria (Macronoides) dayi (Vincig.). 

One specimen (80 nim.) from Pbnngin Hka: "Nhang Baw'. 

One specimen (78 ram.) from Tang Hka: 'Nga Hka\ 

One specimen (53 ram.) from Pbungin Hka: 'Sliing gyang\ 

The species was originally described and figured by Vinci- 
guerra (53) from 'Meetan' and 'Toimgoo' in Burma. In 1921, 
Hora (23) separated this species along with Aoria affiiiis (Blyth) 
and A. merianiensis (Chaudhuri) into a distinct sub-genus, Macro- 
noides, which is characterised by "short barbels which do not ex- 
ceed the length of the head, by possession of pores on the under- 
surface of the head and by the fact that the mandibular pairs of 
barbels are placed almost in a horizontal line”. In 1929, ttie 
species was reported, for the second time from Burma, by Prashad 
and Mukerji (45) from the Indawgyi lake and rocky streams at 
Kamaing in the Myxtkyina District. In the collections from, the 
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" Mali Hka system the fisli is ropivsented by throes specimens ns 
listed above. Unfortiuuitely, they arc not in n good stut.e ol pre- 
servation. I have, however, compared them with iho otlua: spiudmens 
of the species from the Myitkyina District and also with one of the 
type-series from ‘Toungoo’ kindly presented to (he Indian Museum 
by Dr. D. Vinciguerra, and, so far as 1 can judge, all of tliciu are 
referable to this species, although they have different Katdiin 
names in the same and in different localities. ^ 

It appears that the number of serrutions of tlie pectoral splru^s 
is variable. There are more serrations in the spines of the adults 
than in those of the half-grown and young individuals. The cdiarac- 
teristic blackish patcli at the free border of the dorsal fin and the 
one below its base are very faint. The body is clouded all over 
with fine brownish pigment. 


Family: Amblyobfidab. 

Amblyceps mangois (Ham. ]kich.). 

Olio specimen (l‘iO mm.) from Siium Hka; 'Nga Yan\ 

One specimen (HO inin.) from Phimgin Hka: "Nya Yan\ 

One specimen (58 mm.) from Tang Hka: 'Uyan\ 

Among the Siluroid fishes that inhabit the liill-sireamB of India, : 
Burma and elsewhere, there are few that can sinpass AHihli/crps 
mangois in the matter of its wide range of variability of the struc- : 
t'ure of the caudal fin, the lengtli and the shape ,of 11 uj adipose , 
dorsal and the nature of the jaws, etc. Jn fact, the difference's bc'- 
tween the ,two extreme forms of the species are often so^ very wide [ 
and well marked thait nothing seems more conirary to ilto idea of ; 
natural species than to consider them conspocific; and this has 
been directly responsible for the creation of a number of so-caillcd i 
species under this genus. * 

Becently, both Dr. S. L. Hora and I have ooUecied abundanii t 
material of A. mangois from the Sevokc stream in the Toesta valley i 
at the base of the Darjiling Himalayas, wliich yields a scries of | 
intermediate forms and convincingly illustrates the perfect transi- i 
tion from one extreme form of the fish to the other. As Dr, Hora j 
is making a thorough study of the structural peculiarities of the [ 
various divergent forms of A. mangois, and of its ecology and bio- 1 
nomics etc., I refrain from going into details. ; 

The specimens from the Mali Hka system appear to be com- 1 
paratively darker than usual. To my knowledge, the speoimen 
from the Sinan Hka tributary is the largest (120 min.) one of the 
species so far recorded. 

Becently the range of distribution of A, ^mangois has been ex- 
tended from India and Burma to Siam by Smith (50). 

I take this opportunity to point out that tlirough an unfortu- 
nate error, a new fish from the Myitkyina District of Upper Burma 
described in 1929 by Prashad and Mukerji (45) as Amblfcem 
horae. On re-examination of the material it has been 
ascertained that the species is referable to the genus Ol^m. I am 
grateful to Dr. Horn for kindly drawing my attention to this point. 

m 
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• I^'aMILY: iSlSOElDAK. 

Qlyptothorax sinense (Regan). 

(PL II, Fig. 1). 

Olio specimen (105 mm.) from Fliungiu Hka: 'Nga shan\ 

Regan (48) described the species from a single specimen, 65 mm. 
in total length and collected from Tungting in China. He remarked 
that “this is the first Ghinese species of the genus 'h But, so far 
as I know, Steindachner’s G. conirostre is the first- species of the 
genus to have been discovered in that country, and it was taken 
from the “mountain streams running into the Min River, Sze 
Ghuen“ in China and reported by Gunther in 1892.^ 

■ In the collection of fishes from the Mali Hka system in Northern 
Burma there is a single specimen which agrees in all essential 
details with G. shicnse; but it shows certain minor variations 
in regard to the relative .proportions 6f the depth of the 
bod}/, and the length of t^ie head, ete' For comparison with “the 
type specimen of G. sinJjhe which is preserved in the British 
Museum (Nat. Plist.), the present form from Burma Was sent to 
Mr. J. R. Norman, who very kindly remarked: “Phaye compared 
the specimen of Glyptothorax^ from Burma witli the type of G. 
sinense (Regan) and, as far as I can judge, it is tlie same species. 
Tho differences in the relative iiroportions of depth of body and 
length of head ai’e almost .certainly duo to the difference in 'size 
of the two specimens 

In view of the fact that the original description of the species 
is short and based on a singl^/.^ half.- grown specimen, a detailed 
descri])tion and figures of the^-Biirmese specimen are given below : 

D. 1/6; A. 2/9;. .1/9; V. 1/5;. C. 17. 

The head is longer t.han'.,bmad and- nearly twice as broad as 
deep. Its length is contahiied: tv little over 4 tim^. .and the ma-xi- 
mum height of the body about 6 times in the length, of the body 
excluding the caudal fin, wdfich latter is slightly sliorfepthan the 
length of the head. ’ ■v:/-!.';' 

The snout is rather brd-Scl'l^^Li-ounded anteriorly and is as long 
ae the postorbital })ortion of the head. The eyes are small, supe- 
rior and situated almost in the posterior half of the head. The 
orbital width is contaitied nearly 10 times in the length of the head. 
The iuterorbital space is convex and is B times the diameter of the 
orbit and half the distance between tbe nostrils. 

The maxillary btirbcls are fairly broad at their bases and extend 
a little beyond the base of the pectoral fins. The outer mandibular 
barbels are half as long as the maxillaries, while the- inner mandi- 
bulars arc xuaich shorter. The nasal barbels extend to the middle 
of the distance between their bases and the anterior margin of 
the eyes. 


^ In Pratt’s To the Snows of Tibet through China, p. 245 (London, 1892), 
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Tlio uppoi* juw JB longer' iliiui' the lower. The width oi t lu‘. gupe. 
of the moutli is uhnost equal to the length <h‘ the. nnoid, 'riu‘. 
teeth are mimite and Bharp,'’''’'’fn tlie upper jaw ihvy are ni'nuigial 
m 0. single Bcmi-iuuar hand, while in the lower jaw tJu\v urt‘ in two 
crescentic patches. The ■ teeth of the inaudible are longta* t luui 
those of the maxilla- - The Jips arc fairly well developed and more, 
or less j papillated. The adhesive structure ou the ehesti (Text- 
$g. 1) is riioinboidal in shape and cousklerubly longer than broad. 
It .does not appear to .have any definite depression in llu^ eenti'e. 
The anal opening is slighti^ nearer to the tip of tlu*. sruaii. than 
to the base of the caudal*, 

/ITio dorsal fin is inserted midway between tlu‘- tip of tlu‘ snout 
and tlie anterior margin of the base of the adiposes dorsuh ^ Its 
spine is very coarsely serrated, having B to 5 blunii dcuitioului ions 
on its posterior border. It is as long as tlie head behind the eyes. 

* The longest ray of the dorsal is considerably longer thati the greatest 
height of the body. The adipose dorsal is more or less triangular 
and about 3‘-5 times, longer than high. Its base' is nearly 2*5 tinicm 
in the distance between its anterior end and tho posterior luargiii 
of the base of the rayed dorsal. The pectorals arc as long as the 

* le.ngth of the head behind the nostrils. The spine is strong, clorso- 
ventrally flattened and has from 10 to 12 strong and sharp deriti- 
oulutions. The ventrals are inserted slightly behind the ])ostcrior 
end of the dorsal fin and are shorter than tho ])C(dorals. Tlio aijal 
fin is situated slightly in advance of the point of insertion of Hit* 
soft dorsal. The paired fins are not plaited below. 



Text-fig. 


1 . Ventral view of anterior portion of body of OlyplolJwrax mnense 
yOgan) ‘from tlie Mali H.klb system, x2. ' 
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The skin is more o!* Jess smooth except for a portion of the head 
which is finely tubereulate. The colouration of the specimen in 
aieoi?.ol is greenish brown with , two faint and irregular darker 
patches, one below the rayed dorsal and the other below the adi- 
pose dorsal. The rayed dorsal has a broad, black longitudinal band 
in the middle. 

Remarhs : The tubereulate structure of tlie skin and certain 
oiJier characters that the type-specimen from CUiina has in common 
with "(i. hotia (Ham. Buck.) induced Began to jdace G. smhisc 
nearest to G. hofia. But from an examination of the larger speci- 
men of the species from Northern Burma, ^in which the skin is more 
or less smooth, it appears to be more reasonable to consider 'Gl- 
Binense a closer ally of G. doraalis Vineiguerra than of G. bbiid: 
In fact it is an intermediate form between G. dorsalis and G, bur- 
mayiicus Piaisliad and Mukerji (4-5). Tlie species is here recorded 
from Burma for tlie first time. 


Mcasuremen'ts in 7nillimctrcs. 

Ijougth of body without caudal ... ... 105.0 

Height of body ... ... ... 18.0 ^ 

Length of liead ... ... ... 23.0 

Breadth oi; head ... ... ... 18.0 

JTeight.of head • ... ... ... 12.0 

• Length of snout ... ... ... 11.0 

Diameter of eye’ ... ... ... 2.5 , 

Tnterorbital width ... ... 7.0 

ITiaght of dorsal fin ... ... ... 16.0 

Lcaiglli of pectoral fin ... ... ... 22.5 

Lcnigth of ventral fin, ... ... 16.0 

Lengih of anal fin ... ... ... 15.0 

Length of cauulal fin ... ... ... 21.0 

Tjengili of caudal ])edimcle ... ... ... 17.0 

Lt‘ast beigliii of caudal peduncle ... ... ,7.0 

Pseudechetieis suicatus (McClelh). 

One sfR'finuMi {110 inm.) from 8inan Hka: 'Nga hpai'. 


Uni-il vi'vy vcuuntly the genus PHrudecJioiris of Blytli embraced 
tw{) sptnaes, I\ snlmlvH (McXficil.) and P. paviei Vaillant. 

Oi! Ihc'sc^ twa), P. silica his, the- geno-typo, is the only Indian species, 

) laving 51 V5ing(\ of disiribution from the Darjiling Himalayas through 
tlie Abor Hills, the Kluisi .llills, the Ma.nipur Jlills to Butao Phiitis 
(N.-K. Huiami) 5ind ‘( Rattan C'5iuri’ in the neighbourhood of Bliamo, 
while P, paiviel is n Hhiiu^se s])ecies obtained at Lai-chow in Tonkin. 
In a rcHuml* pitpta* by I Fora Jind Hhabaiuuid (34) the former author, 
5ifi.(u' luwing ihorougbly (n\5\tnined the type-specimen of P. pavici, 
Inui rightly Jissigned tlui (Ihinese s])ecles to a. new genus, Parapseju- 
decJi’Cneis, whiU^ tlu‘. hitter lias given an elaboimte description of 
PafapBCudechenvis paviri and compiired h\ deLril its difRir- 
entiating characlm's with thoHO of P. snlmins. PBeudeohe'neis thus 
rcvorl-R to 51 monoty]nc genus. 


[ 11 ] 
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The Specimen from the Biuau TIka does iiot differ in any way 
from the examples of the species from different places in India 
and Burma preserved in the collection of the Indian MimemiK 

Family : Pbiloiuiynohidabl 
Gknus Psilorhynchus McOlclland. 

There had been a certain amount of, confusion regardiiig the vatid* 
ity and systematic position the genus Pi^ilorhyncliUH of MclUt‘l- 
land and of tlie two Indian S2)ecaes, Ji\ HiiccUio and balitom. The 
question of selection of flie typo — specicB has also boon rather .a 
difficult; one, since McClelland himself. did not select the type, and 
of the two species referred to the .genus, ih the first one 

in, order of , McClelland’s ^descriptions, was not definitely known 
^ to any earlier author, excepting Hamilton Jiuchanau who is the 
author of both the species* Below I have reviewed the views of 
the different authors in order to clear up the wliole matter. 

In his Gangetic Fishes Hamilton Buchanan (20) described for 
the first time the two species under the denominations ^Gyjrrmus 
^ sucatio' (p. 347) and ^Cyyrinus balitom' (p. 848) from the ‘'rivers of 
Northern Bengal” and those “towards the north-east Bengal” res- 
pectively. In order of description of the different species of .Buclia- 
nan’s composite genus Gyynnus, C. sucatia and G. balitom occupy 
the 85th, i.o. the last but one, and the HOth, or the last positic^is 
respectively. In Buchanan’s original nianuscri])t notes of this 
Gangetic Fkikes it is stated on page 225 that lie procured 
*Gyprmus sucatio' or 'Stolephoms siicatio'^ from ‘Barinii’ on tlu^ 
‘20th March 1809’, wiiile the next species '(hjprhins haUtom' 
Stolephorvs') which is described on page 220, was obtained from 
‘Gualpara’ on the MOtli of June 1808’. Among his iiny)iiblislu‘,d 
drawings there are illustrations of these two species which were 
subsequently published by McClelland in the lOtli volume of the 
Asiatic Researches (pi. i, figs. 1 •& 2). 

In 1839, in the Asiatic Researches (41) McClelland proposed 
the genus Psilorhynohtis for Buchanan’s G. sucatio and G. balitora. 
Unfortunately for the definition of his genus, as well as for the 
descriptions of the two species, McCJeUand had no examples of 
these species before him except a single one of P. halitord wliicli 
he received from ‘Upper Assam’, and he, therefore, depended largely 
on Buchanan’s descriptions and the manuscript drawings. His 
definition of the genus is thus very short and inadequate and tlio 
descriptions of the two species are even less diagnostic than those 
given by Buchanan. Throughout the account of the Indian 
Gyprinidae in the Asiatic Researches McClelland did not select any 
type for any of his genera described therein, and, likewise, no 
type was selected by him for Psilorhynchus. Like Buchanan he, 


^ In his manuscript -notes Hamilton Buchanan first used the generic name 
^Ci/ptinus^ for the two species and later the name ^Stolephorus' ; and although 
he labelled his unpublished drawings as sucatio and halitora he never 
* published the name ' Stolephorus", 
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iiowovor, gave P , Hucatio the ilrst place, but umieoessarily changed 
the niunc ol the Bccond B2)ecies, P, balitora into P. variegatns, 
proBUiuably in reference to tlio variegated colouration of the fish. 

hi 1808, Gunther in his Catalogue of PHshos (19) as well as in his 
Intfochictmi to the study of fiBhes (1880) recognised tie genus 
PsilorhynchuH and included it in tlio group Homalopterina with the 
remark: “1 follow McGlollund in associating the following genus 
with Homalopfera. .Ih^sides its general outward appearance, 
B(*4.u’(udy anything is known of its characters, and it is not impossible 
that future rcHcuirchos will assign to it aliother 2 )lace in the system’* 
(1H(>8, p. 843). ilo, however, ]*eoognisQ,cl botli the species P. 
suoaiio and P. haUtom without further comment; but it ajjpears 
that Giinther did not examine any specimens of either of the two 
species. 

In 1871, in his Monograph of the hndian Cyprinidae (11) Bay 
assigned JK^iloThynchus to the subfamily Cyphnlnao and i^ublished 
a more or less elaborate definition of the genus with the remark: 
'Mn removing this genus from the group of the Homalopterinae 
I must observe that I have only, had opportunity of examining one 
of the two known si:)ecios, the P. balitora, H. Buch. apud 
McClelland, and it does not appear at all impossible that the other, 
P, sucatio, H. Buell, may be destitute of an air-bladder and would 
thus form a, distinct genus ap])ertaining to the subfamily Homalop- 
terjnae'’. Thus Day also had no specimen of P. sucatio before 
him. He, accordingly, gave P, balitora, the known species, the 
first place in his descriptions (p. 106), and published a ventral 
vievs^ of the fi.sh (pL ix, fig. 1.). 

In 1878, in his Fishes of India (14) Day maintained the genus 
Psilorhynchus, but recognised P. balitora m the only valid species. 
He remarked: ‘‘Tliis genus, as illustrated by a single example de- 
scribed, is a connecting link Between Homaloptera and Disoogna- 
thus'' (p. 527). He published a lateral fpl. cxxii, fig. 3) and a ven- 
tral view (pi. cxxii, fig. 7) of the fish. As for the other species, P. 
sucadio, Day doubtfully and wrongly relegated the form to the 
synonymy of Flonialoptcra hiUncata Blyth^ with the remark that 
the latter species * ‘appears to he closely allied to Buchanan’s fish 
from ihc rivers of Northern Bengal, which, however, is said to have 
the snout much longer than tlie remainder of the Iiead” (p. 526). 

In his Famia volume (16) Day ui^held the preceding views about 
the genus Psilorhynchus and the species P. J)aliiora, bu’t seems to 
have relinquished all doubts about P. sucatio being conspecific with 
Homaloptera hilineata. This can be clearly judged from his definite 
statement that H*. hilin’eata is * ‘found in Northern Bengal and the 
Tenasserim provinces” (p. 244). Day was fully aware of the fact 
that H. hilineata is restricted to ”the Tenasserim provinces” of 
Lower Burma (1878, p. 526), and unless he considered P. sucatio, 
which occurs only in Northern Bengal, to be the same as 


^ In its correct, interpretation, EomaJoptcra hilineata Blytli is essentially an 
cntloiTiic form of Lower Burma (vide, Hora, B. L,, ‘Classification, Bionomics 
and Uvolntion of Homaloptond Fishes’, Mem. Ind. Mus., XII, No. 2, p. 288, 
1032), 

[ 13 ] 
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H. bilinoaia lie would nut lum^ oxtondcd the range ot the latter 
species to. Northern Bengal. 

Xn 1889, Vinoiguerrn, (r)3) disenssed tlu‘. relatioiiBlnps oi^ ih 
sucatio i\^ some length and established that Bnchatnui s (IgjrHtiuu 
Bucatio is not only not a synonym of Born (do pf era 
it is not congeneric with it. . ■ *' ; ;; ‘ 

]irl919, Jordan in. his Genera of FinheB (39) conMidercul PBilar- 
liynclius a synonym of Homalopi(*.ni, l)ut stikaited (h/pritinB ^nealio 
of Bnclmnan us the logotype* of tlie former. ,In 1923, lui (49) 
erroneously assigned ihe gdniis V^ilovhifnchuH to i-lu* iumily ( ol)i- 

tidae. . . , ^ 

in 1920, Hora (22) cliscnssed the aihnitics oi the genus PbiIov- 
Jiynchus at some length and pointed out tliui it^ is “jihinuhuit ly 
distinct from the Homalopteridae”; and busing Ins argunicnt.s on 
the evidence then available to him, he referred P.^ilorhyiiehuH to 
the faanily (.-yprinidae and redefined it. J^ut as had. only two old 
and rather deteriorated specimens of ih balitora before Jiixti und 
none of P. sucatio, his dehuition of the genus naturally rcnmiined 
to be further emended and the description of P. halifova to he grtaiily 
added to. lie considered P. balitora, the only species known to 
him, as also to most of the earlier authors, to bo the typo -spec' ic‘s 
of the genus Psilorlnjnchus (pp. 207-215). Subsequently, in 
1921, be (25) published a detailed description (pp. 731-734) und 
excellent figures (pL xxix, figs. 1 & la) of P. siicatw froni three 
well-preserved specimens obtained from “tlxe foot-hills of the Knstern 
Himalayas below Darjiling'h In 1925, Hora (30) again referred 
to the question of the systematic position of PsilorhynchMS, and 
ably discussed the views of the earlier authors. .He definitely 
placed the genus in a distinct and well defined family which lie 
called Psilorhynchidae. He remarked: '‘Erotn the arrangement of 
the pharyngeal teeth and the presence of a number of simple rays 
in the paired fins it is clear that P nil orliyn ohms docs not belong to 
the family Cyprinidae. The absence of barbels and the presence 
of a free bladder in the abdominal cavity separate it from the 
ITomalopteridae. From the Cobitidae it is disiiuguiKluid by the 
presence of large scales, by the presence of several simple rays in 
the horizontally placed paired fins, by the absence of barbels and 
its general facies’’ (pp. 459-460). 

Eecently, both Dr. 8. L.’ Flora and I Itave collected abundant 
material of the species P. sucatio from pools and streams ru^ar 
Siliguri at the Iiase of the Darjiling FTimahiyas and also a soric's 
of P. balitora from the Mahanaddi river at Silignri and Sovoke 
stream in the Teesta valley. Messrs. (F F. Shaw and E. O. 
Shebbeare’s collection of fislies from the different streams 
and rivers of northern Bengal lias also- considerably added to the 
number of examples of these species in tluS collection of tlie 
Indian Museum. I have thoroughly oxaminecl the extensive fresh 
materials of these two species, and T am fully convinced that 


1 According to Dr. D. 8. Jordan, *A loyntype is ono Bclectcd hy the “fust 
reviser”.’ 

m . 
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both the Hpecies P. halltoiu Hrxd P. sucatio ure congoweric arid vfciiHd. 
I a.m in full agrcoinout with ITora’s views that Psilorhynchus should 
l)t‘, reforrcsd to u distinct fumily for the reasons which ho has already 
pointed out. Further, in skeletal jn^eparations of the pelvic fins 
and girdle of the species P. Hiicatio and P. haJitora, 1 find that, 
unlike any uuunj)pr of the family Cyprinidae as also that of the 
(3ohitidae,^ the busipteryginin of Psilorhynohus lias undergone com- 
plete ossification so as to form a perfect shield-like structure, some- 
what^ similar to tlmt found in the family Homalopteridae, but' 
differing from it chiefly in the absence of lateral horns and the 
lateral foramina. • _ 

Instead of hav- 
ing lateral horns 
for the attach- 
ment of mus- 
cles, the basi- 
t e r y g i u ni 
of Pnlorhynchus 
has the lateral 
marginal ’ p o r- 
tion of the 
osseous element 
on either side 
rolled upwards 
and inwards to 
form grooves . ^ 

(Text-fig. 2). 

With regard to 
tlie question of 
selection of the 
iy])e-species of 
iiie genus y\s*//o,r- 
IhijnvJias, t li e 
final decision, 
yet in be ar-. 
rived at, must 
be judged in 
the light of the 
two differeiiii se- 
leciiouH by 'sub- 
sexpient desig- 
nation' nuide 
first by Jordan 
ipid Iniiu’ by 
Ilora. In 191<), 

in liis Oonera of PIhJich, Jordan designal-ed P. kfticatio, the first 
species in order of both Jiucluinan’s and Mc( 'lelland’s descriptions, 



2. — BaHiplerygiuin of Psilorhijncluis haHlora 
(Hain. liufh.) nhowiiig its oonujletc ossilicatiou 
into a Hliiohl-liko Htnicturo and tlae upwards axid 
inwards rolling np of bones at the lateral mar- 
gins, X 10. 


^ Dotailxul stiidioH on the modifieatio^iH of tlio pelvic fins and girdles of the 
torrential dslieH found in India and ulsowlioro arc being carried on by me, and 
tlio results will be published later on. 
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as the logotype of the genus, bu(^ as lias ulrondy butui auuuiioued 
above, he considered PBiJorhtjnchuH a synonym. oi Honui- 
loptera, and later in 1928 rcrorred ii io the family (\)l)ili(bKn 
It is evident that the true identity of the genus Psilorhyrhclius imd 
its systematic position were not definitely recognised and under- 
stood by Jordan, nor was the true status of the two species referred 
to the genus by McClelland criifcally studied by him. In selecting 
P, sucatio as the type of the genus he, therefore, simply adhered, 
to the ‘first species rule’ (Jiecoinnuuidation ‘.s*^ td the llule g of 
Article 30 of the International Eulcs of the Zoological Nomen- 
clature). Unfortunately,* the selection of the first species as the 
type in this and in similar cases does not Hconi to be a happy onc^, 
for, it lias to be admitted that though lK)th l\ Hucaiio and P. 
haliiora are equally well-^nown now, in 1919 and till much later 
the species P. sucatio was known only from Buchanan's descrip- 
tion and figure. P. haliiora, on the contrary, was to most authors 
the better known of the two species, and MeClelland, the author 
of the genus, actually examined a specimen of this species at the 
time he ijroposed the genus. This brings the case within the 
purview of the Eecoiurnondations ‘iP and 'g\ of the liule of tlio 
Zoological Nomenclature mentioned above. According to those 
Eecommendations, in selecting types by ‘subsequent designation’, 
preference is to be shown (i) to the ‘best known’ species and (ii) 
‘to a species which the author of the genus actually studied iit^ or 
before the time he proposed the genus’. 

In 1920, Hora, as already mentioned, examined a few speci- 
mens of P- halitofa preserved in the collection of the Indian 
Museum, and, apparently unaware of Jordan’s previous selection,’’ 
designated this species as the type of the genus Psilorhynchus, 
He did not assign any definite reasons for his selection of I\ 
balitora as the type. It is presumable, however, that he adhered 
to the Eecpmmendations ‘n’ and ‘gh But in view of the fact that 
there is no existing code of the Zoological Nomenclature that 
invalidates Jordan’s first selection, unhappy though it was, and 
that both the species P.. sucatio and P, balitora are equally well- 
known now, it seepas, in my opinion, highly desirable to avoid 
confusion in future by accepting P. sucatio as the type of the 
genus. 

The genus Psilorhynchus is represented m India so far by two 
species only, vi^.j P-. sucatio and P. balitora. In 1920, Hora (22) 
published a description of a species of Psilorhynchus from a few 
immature specimen obtained by him in a hill-stream at Pipluina 
in the Naga Hills in Assam. To him the species appeared to be 
new, but in view of* the immaturity of the specimens he 
did not name the fish specifically. .He, however, remarked; “the 
new species is readily distinguished from those previously known 


^ Pi*. P. S. Jordaa’s Genera of Fishes, Part II -was issued in July, 1^19, 
■wliile Dr. S. P. Hora’s revision of the genus Psilorhynchus appeared early 
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by Btruight j)rofila* by the absence of any grooves on the under 
Burfiico of tlio head, ,and by the position of the eye, which is con- 
Biclorably nearer to the tip of the snout than to the posterior mar- 
gin of ilio operculum'" (p. 732, 1921). I have very thoroughly 
(‘uxamined tliesu Bpcoimons from the Naga Hills, and, on comparing 
iihcrn with Kories of young specimens of P. balitora from the Sevoke 
Btroam ii\ the Toosta valley and- from elsewhere, I find that they do 
Jiot differ in any essential characters from P’ balitora except for 
the position of tlie eyes which are situated slightly more anteriorly 
in tiio head. In the absence of any 'specimens of P. balitora of 
the same size, for comparison, it is not^ possible to arrive at any 
definite conclusion, but I am inclined to believe that the Assamese 
specimens . represent immature stages of P. balitora, which is 
known to occur in Assam. 

Of the two species, P. sucatio and P. balitora, the former has 
been, as already mentipned,- prpperly defined and figured by Hora; ’ 
and I have nothing to add, except as regards the number of its 
pharyngeal teeth. ‘ Hora has remarked: ‘'dn the preparation of P. 
euoatio, one or two normal teeth are present and the remaining are 
of the nature of flat teeth with truncate crowns. . The apex of 
such flat tooth is somewhat crenulated"*. But my preparations of'* 
the pharyngeal bones and teeth of P. sucatio definitely show 4 teeth, 
whioh are looked at the tip and arranged in a single row (pi. I, 
fi^. 5). It seems probable, therefore, that the structures being 
very minute and delicate, 2 of the 4 teeth might have dropped off 
or broken in Hora’s preparation. 

It has already been pointed out elsewhere that owing to the 
paucity of material of P. balitora in 1920, it was not possible 
for Hora to give a detailed description of the species in his revision 
of the genus. In recent years, however, large series of fresh 
material of P. balitora have accumulated in the collection of the 
Indian Museum; and I take this opportunity to give below a more 
or less detailed description of the species for reference in future. 
All the drawings of tlie fish so far published are rather inaccurate 
and poor for the purpose of determining the diagnostic features. 
Fresh figures of the different views of the fish are, therefore, 
supplied with the description. 


Psilorhynchus balitora (H^m. Buch.). 

(PL I, figs. 3 & 4) • . 

One specimen (48 mm.) from Plmngm Hka: 'Hang-hka\ 

One specimen (56 mm.) from Tang Hka: 'Uhtang\ 

D. B/9; A. 2/5; P. 6/10; V. 2/7; 0.17 (excluding the small 
compact outer rays); L. 1. 32-34; L. tr. 6 (3^/2^). ^ 

In its general facies the species has a very close resemblance to 
^ Homalopterid fish. The dorsal profile rises from the tip of the 
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snout, forms a sliglitly concave margin between it and tlic anterior 
edge of the orbit, and then slowly rises to the insertion of 
the dorsal fin. Beyond the conimeneemeut of the dorsal fin the 
outline slopes down gradually to the root of the caudal fin. 
The ventral profile is more or less horizontal or very sliglitly 
convex. The under^surfae.e, of the head and the cdiest region are 
flat and horizontal like th^e of the Homalopterid fisluss of fast 
currents. 

The head is rather smalt, and conical. Its length is almost 
equal to or a little less thaif the maximum depth of the body below 
the dorsal fin, and is ooritainad from 4.4 to about 5.3 times in the 
length of the body without the caudal fin. It is slightly broaden* 
than it is high. The snout is fiat and obtusely pointed axiierioriy, 
and its length is contained from 2 to nearly 2-5 times in the length of 
the head. 'There is a shallow depression across it in front of the 
eyes. In grown-up individuals, and specially in males, there arc 
minute horny and pointed tubercles on the snout and on the cheeks. 
The eyes are large and situated almost entirely in the posterior 
half of the head. They are placed high in the head and are, there- 
fore, scarcely visible from the ventral surface. In adult individuals 
the of the eyes is contained nearly 8 times in the lengtli 

of the head, while in young specimens, the eyes being compara- 
tively large, the proportion of the diameter is about 2.5 times. 
The interorbital region is almost flat or very slightly concave. 
It is not so wide as the orbit. The gill openings are narrow. Th6y 
extend from the anteriormost point of the lateral line down to 
a point in front of the ventral base of the pectoral fins,, and verti- 
cally below the posterior margin of the orbit. The external nostrils 
are more or less large and are situated much nearer the anterior 
margin of the eyes than the tip of the snout. 

The mouth is sub-ventral and its narrow opening is more or 
less transverse. The upper jaw overhangs the vestibulum of the 
mouth. Both the upper and the lower jaws are provided with sharp 
cutting horny edges, which suggest the fish's habit of scraping and 
rasping off food from the rocky bed of the streams it inhabits. 
The lips are moderately fleshy and continuous. The lower lip is 
capable of being everted out from the jaw. Minute post-labial 
fold-like structures are present at the angles of the lips. A clis- 
-tinct lateral groove passes on either side from the post-labial groove 
to the sides of the snout. Just behind and below tJio lower lip 
is a shallow depression, beset with minute papillae which probably 
acts as an accessary means of attachment. 

The dorsal fin is inserted in advance of tlie ventrals and is situ- 
ated much nearer the- tip of the snout than the root of the caudal 
fin. It is almost as high as the depth of the body below it,^ and 
its outer margin is more or less straight and oblique. The pectoral 
fins are horizontally placed and are longer than the head: they 
have a somewhat rounded outer margin and they do not reach the 
vfentrals. The ventrals are similarly situated and have a similar 
shape but are shorter than the pectorals : they are separated from 
the insertion of the anal by a copsiderable' distaPce. The apal 
[ 18 ] ^ 
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fin is rather short art4 has a straight outer margin: when laid 
fiat it almost reaches the root oi the caudal fin. The caudal fin 
is considerably longer . than the head and its own height : it is 
bilob ed, the upper lobe in most cases being longer than the 
lower. 

The lateral line is straight and runs to the middle of the base 
of the caudal fin. The scales are fairly large and arranged regu- 
larly on the body. There are 10 scales before the dorsal fin and 

10 to 12 round the caudal peduncle. The 
anterior portioif of the chest is devoid of 
scales, while the ^portion confined between 
the bases of the pectorals is covered with 
reduced scales. The anal opening is situ- 
ated between the middle of the ventral fins. 

The air-bladder (Text-fig. 3) is, as 
already described by Hora (22), generally • 
very much reduced but is more or less of 
the Cyprinid type. In most cases the 
larger anterior chamber is partly or wholly 
covered with a thick fibrous tissue. The 
pharyngeal bones and the teeth are very ^ 
minute and, slender. On each side of the 
pharyngeal bones there are 4 slender and 
more or less hooked teeth arranged in a 
single row like those of P. sucatio. 

I have noted the colouration of the fish 
in its natural habitat and have found that 
it is very variable. The young specimens 
arc more gorgeously coloured, having a very bright silvery ground 
W'ith 6 to 8 shining dark patches on the dorsum and along the 
sides. In grown-up specimens these patches become somewhat 
diffused and the fish has a more or less uniform blackish-blue to 
brownish ground colour with irregular white patches here and 
there. Tlie under surface is silvery. All the fins are diaphanous 
excepting the dorsal and the caudal fins. The dorsal has 
generally a blackisli band towards the free margin, while 
the caudal has invariably two similar vertical bands. In some 
adult individiuils these bands break up into irregular blackisli 
patches. 

Iteimirkn: P. halitora is found in the fast streams and shallow 
rivers of Northern Bengal and Assam, specially where the bottom 
is rocky. I have never found the fish living in any sluggish stream 
with a muddy bottom. In the Bevoke stream and in the shallow, 
clear and rocky |)arts of the Mahanaddi river, I have observed 
series of i\ halitora adhering tightly to the rocky substratum with 
the expanded paired fins and the chest applied to the rocks. Like 
other torrential fishes, it always points its head against the flow 
of tlie currant. The variegated colouration of the fish harmonises 
so perfectly with the surroundings that it is hard to detect its yft'e- 
senoe even from a short distance. The species is here recorded 
fyom Burmp. for the first time. 



Te5:t-flg. 3 . — Air-bladder 
of Psilorhynchus hali- 
tor a (Ham. Bncli.), 
Xl2. 
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Measurements in millimetres: 

Mali Hka System Northern Bengal 


Length of body without caudal . 

56-0 

48*0 

540 

29-0 

24*0 

22*0 

Height of body 

12*0 

10*0 

13*0 

6*0 

5*0 

5*0 

Length of head 

12-0 

9*0 

11*0 

6*0 

5*0 

5*0 

Breadth of head 

9*0 

8*0 

9*0 

5*5 

4*0 

4*0 

Height of head ... ... 

8*0 

7*0 

8*0 

4*5 

3*5 

3*5 

Length of snout 

5-0 

4*0 

4*0 

3*0 

2*0 

2*0 

Diameter of eye 

4-0 

3*0 

3*5 

2*5 

2*0 

2*0 

• 

Interorbital width ... 

3*0 

2*5 

2*5 

1*5 

1*5 

1*0 

Height of dorsal fin 

11*5 

10*0 

11*5 

6*5 

6*0 

5*0 

Length of pectoral fin 

14*0 

12*0 

12*5 

7*5 

7*0 

7*0 

Length of ventral fin 

11-5 

9*5 

11*0 

S*5 

5*0 

5*0 

Length of anal fin ... ‘ ... 

8*5 

7-0 

8*0 

5*0 

4*0^' 

3*5 

Length of caudal fin 

12*5 

11*0 

12*5 

8*0 

7*0 

5*0 

Length of caudal peduncle 

6*0 

5*0 

6*0 

4*0 

3*0 

,3*0 

Least height of caudal peduncle 

5*5 

4*0 

5*0 

2*5 

2*0 

1*75 


EXPLANATION OP PLATE I, 

Pig, 1. — Lateral view of Nemaohilus hotia (Ham. Biich.) from tli^ Mali Hka 
system, xlj. 

Pig. 2. — ^Lateral view of Psilorhynchus halitora (Ham. Buch.) from tlie Mali 
Hka system, xli- 

Pig. 3. — ^Ventral view of the anterior portion of the body of the same, x2. 

Pig. 4. — ^Dorsal view of the same, x2. 

Pig. 5. — ^Pharyngeal bone and the teeth of Psilorhynohus sucatio (Ham. Bnch.), 
x30. 

Pig. 6. — ^Lateral view of Barhus compressus Day from the Mali Hka system, 
ca Nat. size. 

EXPLANATION OP PLATE II. 

Pig. 1. — Lateral view of Glyptothorax sinense (Began) from the Mali Hka 
system, ca. Nat. size. 

Pig. 2. — ^Lateral view of Labeo (Laheo) dyocheilus (McGlell.) from the Mali 
Hka system, xf. 

Pig. 3. — ^Ventral view of the anterior portion of the body of the same, x|. 

EXPLANATION OP PLATE III. 

Pig. 1. — ^Lateral view of the type specimen of Barhus davatus hurtoni, snbsp. 
nov. from the Mali Hka system, ca Nat. 

Pig. 2. — ^Dorsal view of the anterior, portion of the body of Laheo {Laheo) 
dyocheilus (McCIell.) *from the Mali Hka system, x 

Pig. 3. — ^Ventral view of the anterior portion of the body of Nemaohilus hotia 
(Ham. Buch.) from the Mali Hka system, xca IJ. 

Pig. 4. — ^Dorsal view of the same, xca IJ. 

(To he continued). 



NOTES ON FISHES IN THE INDIAN MUSEUM, XLII, XLIIL 

By Sunder Lal Hora, DM., F.K8.E,, F.N.L, Assistant Superintendent, 
Zoological Survey of India, Calcutta. 

XLII. On the Systematic Position op the Indian Species op 

SqA rHIODQJSf <,Heokel. 

Day^' described five species from India in the genus ScapModon 
Heckel, and divided them into two groups on the presence or absence 
of barbels. The first group comprising two species — S. watsoni Day 
and 8. {rfegularis Day — from the Sind Hills -and the Salt Eange, Punjab, 
is characterized by the possession of A pair of maxillary barbels. Last 
undivided dorsal ray osseous, serrated Prom their descriptions, it 
is also clear that they possess 7 branched rays in the anal fin, as*i^is 
cj^aracteristic of other species of the genus known from Baluchistan, 
Southern Persia, Mesopotamia and Syria. The second group comprises 
three species— >S. thormssi Day, S. nashii (Day) and ;S. brevidorsalis 
(Day) — which are found in the Western Ghats as low as the Nilgiri Hills. 
In these forms the barbels are absent, the last undivided ray of the 
dorsal fin is smooth and the anal fin is generally provided with 
5 bronched rays. The distinguishing features of the two groups make 
it abundantly clear that they are not congeneric and that Scaphiodon, 
as recognise^ by Day, is a heterogeneous assemblage of diverse forms. 

In his note on Cirrhina afghana Gunther, Berg^ showed that the 
Sind and Punjab species of Scaphiodon belong to Oyprinion Heckel 
which is characterised by the following salient features . 

i. Seven branched rays in the anal fin. 

ii. A more or less developed scaleless furrow between the occiput 

and the origin of the dorsal fin. 

iii. Dorsal with an osseous ray serrated behind and with 9-16 

branched rays. 

IV. Scales subcircular. 

V. Barbels 2, angular. 

vi. Intestinal canal very long, with many convolutions. 

vii. Po^erior chamber of the air-bladder long and narrow. 

Berg also gave a preliminary list of all the species of Cyprinion 
belonging to the w^so?^i-group [small forms with (9) 10-11, mostly 10, 
branched rays in the dorsal and occurring in Southern Persia, Balu- 
chistan, Sind and the Salt Range], with their respective synonyms, and 
range of distribution. There would thus seem to be no uncertainty 
about the systematic position of the Indian species belonging to Oypri- 
nion Heckel For a general account and good figures of this type 
reference may be made to my^ account of Scaphiodon readingi, which,, 
according to Berg, is synonymous with Cyprinion irregular e (Day). | 


^ D/y, F,, Fiah. India, p. 551 (1877) ; Ind. Fish. I, p. 283 (1889 

Bhrg, L, .S., Rec. Ind. Mw. XXXV, ff)p, 193-196 (1933). 

^ Horn, S, L.^ Rec. Ind. Jfw, XXV, p. 379, pL viii (1923). 
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Though Berg has recently shown that Cirrhina af gharia Giinthet 
IS a S 3 mon 3 nn of Cyprinian .m-iorophthalmum, (Day), it may bo noted 
that Day^ was already familiar .with the fact that Gunthers species 
belonged to Soaphiodon, for, in referring it to the synonymy or a . 
irregularis, he observed “ Not only docs this fish differ from those ot the 



Text-fio. 1 , — Osteochilus (OsteocMUchthys) thomassi (Day). 

a. Lateral view of head of one of Day’s specimens (No. 2192) : xlf; Ventral 
surface of head of same : x 1|; c. Ventral surface of head of a young specimen (No, 
F12430/1): xS.}. 

genus Cirrhina in the character of its mouth, but it likewise possesscis a 
serrated osseous ray in the dorsal fin 

The position of the three South Indian species is somewhat difficult 
to define, for they not only differ in fundamental characters from Oypri- 
nion and allied genera, but also among themselves in several important 
features. For instance, in Scaphiodon thomassi the fips are stated t o 
b^jdisc^ntmupji^, “the upper one fringed. Large pores on the snout 
and upper lip, and a line 0f‘them 'c'6ntiMel to under the.eye 'The 

^ Pay, F., Fish. India^ SuppL, p. 807 
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last undivided ray of the dorsal is weak and articulated. The lips of 
S. nashii are '' thin, without any transverse fold across the lower one. 
Snout in the adult covered by papillae”. In this species also the dorsal 
is without an osseous ray. In S. hremdorsalis, there are /‘three rows 
of large pores across the snout, and extending on to the preorbital bone ; 
knob at symphysis badly developed : a thin cartilaginous covering to 
both jaws. Upper lip crenulated”. The last undivided ray of the dorsal 
fin is osseous; very strong and entire. 

Fortunately, specimens of all the three species are present in the 
collection of the Indian Museum sod am in a position to give further 



Text-js'ig. 2. — (Species of Osteochilus Gtinther from Peninsular India i Kat. Size. 
a. Osteochilus {OsieocMlichthys) thommsi (Pay) ; 6. Osteochilus (Osteochilichthys) 
naahii (Day) ; c. Osteochiltta (Kantaka) brevidorsalis (Day). 

details regarding their salient features. Of Scaphiodon thormssi, Day 
had two examples from South Canara. One of these (No. 2192), pro- 
bably the original of his figure in the Fishes of Indicia, is now * preserved in 
the collection of the Indian Museum. I fi.nd (text-fig. 1 h) that tlie lips are 
continuous and fleshy at the angles of the mouth, the upper lip, the basal 
and adnate part of which is covered by the rostral fold, has a free and 
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pendulous portion which is markedly fimbriated. The lower lip is 
transverse, does not cover the jaw and is attached to it at a short dis- 
tance behind the mouth, only the lateral portions near the angles of 
the mouth are free and continuous with the upper lip ; it is papillated 
along its anterior border which is followed by a transverse series of small 



Text-pio. 3. — OdeocMlus (OsteochilicMhys) nashii (Day). 

^ a. Lateral view of head of the specimen No. FU145/1 from the Bhavani river: 
X 2; b. Ventral surface of head of same : x2 ; c. Ventral surface of head of a young 
specimen from Shimoga, Mysore. 

pores. There are oblique 'grooves on the sides of the snout running 
to the ventral surface which are more marked when the mouth is closed. 
Other features are as described by Day. 

On further examination I find that the specimen from Coorg referred 
by me^ to S. thomassi belongs to S. nashii and that one (No. F 124S0/1) 
of the four specimens with broad mouth and fimbriated lips described 
by me^ as S. nashii is referable to S. thomassi (text-fig. 1 c). The confusion 
had arisen owing to the fact that in the young of 8. thomassi also the body 
is marked with a dark lateral band and the dorsal and anal fins are 

1 Hera, S. L., i2cc. Ind, Mus, XXXJX, p. 19 ri937] 

3 Hora, S. L., ibid., p. 9 (1937 
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marked with dark bands (text-fig. % a kh). In spite of the common 
colour markings and uniformity in scale-counts and number of fin rays 
the two species can readily be distinguished by the structure of the mouth 
and associated parts and by the greater depth of body in S, thomassi 
(3|- in thomassi versus 4-5 in nashii). 

In S, nashii the mouth is narrower, the lips are simple and continu- 
ous at the angles of the mouth ; the portion of the lower lip between 
the lateral portions of the labial groove is considerably behind the tip 
of the jaw, to which it is firmly attached, and is plicated. Mukerji^ 
redescribed this species from a specimen from the Bhavani River in the 
Nilgiri Hills. Attention may here be directed to a footnote by Day^ on 
variation in the form of the snout in this species. He stated : — 

“ The mouth in this species alters so with age, that until I had compared specimens 
of my Osteochilus Malabaricus with gradations of Sca^hiodon Nashii since obtained, 
I could not have believed in. their being identical. In the young the jaws are com- 
pressed, each with a cartilaginous covering : the lips at the angles are thick and con- 
tinuous, not continued across the chin. As age increases the mouth widens, the cartila- 
ginous covering becomes more horny, and the colours of the fish alter.” ^ 

It has already been pointed out by Mukerji that Day’s Osteochilus 
malabaricus is probably a misnomer as he seems to have described no 
species under this name. However, one thing is clear that Day re- 
garded a certain fitsh Jfcm Malabar allied to Osteochilus Giinther. S. 
thomassi, with fimbriated lips, has certainly great afi&nities with Gunther’s 
genus. I shall refer to this later. 

Scaphicfdon brevidorsalis (text-fig. 2 c) is readily distinguished from 
the other two species referred to above in the possession of a strong 
dorsal spine. In the young stage, . the upper lip is feebly but distinctly 
fimbriated and the lower lip is f^pillated (text-fig. 4 b), but with growth 
the upper lip becomes crenulated (text-fig. 4 d) as described by Day. In 
the structure of the mouth and the associated parts, this species is more 
or less intermediate between the other two, and there can be no doubt 
that the three forms have much in common to be included in a single 
genus. 

As remarked above, Day’s species of Scaphiodon from the Western 
Ghats are abundantly distinct from Cyprinion Heckel (=^Scaphiodon 
Heckel) and somewhat allied to Osteochilus Gunther. The latter genus 
was established by Gunther® to accommodate a group of Cyprinid fishes 
from the ' East-Indian Archipelago ’ with the following characteristics ; 

“ Scales rather large. Dorsal fin without osseous ray, with from thirteen to twenty- 
one rays, commencing in advance of the ventrals. Snout obtusely rounded, maxillary 
region scarcely thickened, and but slightly projecting beyond the mouth. Mouth trans- 
verse, inforidr or subinferior, with the bps more or less thickened, fringed or crenulated ; 
instead of the inner fold, as described in Labeo, the osseous part of the mandible forms 
a hard sharp transverse prominence; no symphysial tubercle. Barbels small, nearly 

always four. Anal scales not enlarged. Anal fin very short. Pharyngeal teeth 5.4.2 

2.4.5. ” 

* “ Snout sometimes with horny tubercles which periodically fall off, leaving their 
former bases as shallow ‘round depressions (pores).” 

Day^ included three species from Burma under Osteochilus, but on 
an examination of the specimens in the collection of the Indian Museum 
I find that Day’s specimens of 0. chalyheatus [Ouv, & VaL) do not belong 

,, — — ’ A. " .I, 

^ Mukerji, D. D., Joum. Bomhay Nat. Hist, Hoc. XXXV, p. 169 (1931). 

'a p)a.y, P., Fish. India, p. 562 (1877). 

^ Gunther, A., Oat, Fish. Brit. Mvs. VII, p. 40 (1868). * 

* Day, P., Fish, India^ p. 545 (1877). 
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that Day had only one species of Osteochilus from Burma which is very 
similar to the large number of species known from the East Indies. Since 



Text-pig. o- — Ventral surface of head and anterior part of body of three species of 
Osteochilus Gtinther from Burma. 

a. Osteochilus {Osteochilus) neilli Day : X 2J ; b. Osteochilus {Osteochilus) vittatus 
(Cuv. & VaL) : xl|; c. Osteochilus {AUigena) sondhii Hora and Mukerji : xlj-. 

then Mukerji^ recorded 0. vittatus (Cuv. & Val.) from the Mergui Dis- 
trict, Lower Burma, and Mukerji and described 0. sondhii from the 
Salween River at Takaw in the Kengtung State, Burma. The last 
species possesses only two short maxillary barbels and the lips are only 
slightly fimbriated, but the lower lip, though free, still covers the jaw 
and is finely striated along its entire inner surface. \ 

In recent years several new species of Osteochilus, with considerable 
variation in structure and form, have been described from Southern 
China and Siam, and it appears that the genus is widely distributed in 
south-eastern Asia with its range extending as far west as Burma. Two 
attempts have been made to group the species into subgenera. Lin® 
in his account of the Chinese species of Osteochilus observed that : 

“ The Chinese species of this genus show some notable variations from those of the 
Indd -Australian Ar'^^hipelago and the mainland* of India. The small, superior eye, and 
the striate or smooth upper lip of 0, tungting and 0. brevis, for example, are characters 
not known to bo present in Indian species. But variations of this sort are quite com- 
mon among the closely allied species of Cyprinidae and can not be of generic significance. 
In my description, therefore, I have taken the liberty to add these two characters and 
other small points to the original diagnosis of Osteochilus by Gunther.” 

Liu recognised two sub-genera in the genus Osteochilus, which he 
defined as follows : — 

A. Eye moderate or large, less than 5 in head ; cheek narrow ; skin 
of head not thickened. Lips thick, the upper one strongly 
striate, usually dilated laterally, continuous. Lower lip more 
or less papillate or fimbriate. Mandibular margin with trans- 
verse, hard, sharp, horny sheath. Barbels 4, or 2 maxillary 
ones only Osteochilus, 

A A. Eye small, its diameter more than 5i in head, immediately 
below upper profile of head. Cheek deep. Skin of head 
thickened. Mouth distinctly inferior ; lips thick, papillose, 
not fimbriate. Mandible with transverse, sharp horny edge. 

2 minute maxillary barbels or none . . . . , . . Altig&n,a, 

^Mukerji, D. D., Eec, Ind. Mus, XXXIV, p. 286 (1932). 

2 Hora, S. L., and Mukerji, D. D., Jiec, Ind. Mus. XXXVI, p. 359 (1934), 

^ Lin, S. Y., lAngnan Sci, Jqurn, Ca/rUm Xll, p. 340 ^1933), 
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Fowler^ distinguislxed two subgenera among the species from Siam 
and the East Indies, Osteochilus and Neorohita, on the size of scales 
(small, 45 to 55 in lateral line in Osteochilus while moderate or large, 
30 to 40 in lateral line in Neorohita) and general physiognomy — the 
eyes being more elevated and snout short in Neorohitau 

It will be clear from the above that though Day’s three species of 
Scaj)hiodon from the Western Ghats cannot be assigned to ^Osteochilus 
Gunther {sensu stricto), they are very closely related to A Uigena Lin in 
the structure of the mouth and associated parts though the eyes are 
relatively much larger. Felyiiig on the number of scales, their position 
would appear to be among Neorohita Fowler, but the structure of the 
mouth parts is very different. I am, therefore, obliged to separate them 
from the large mumber of species that have hitherto been described 
under Osteochilus. For the two species without an osseous ray in the 
dorsal fin, Scaphiodon thomassi and S. nashii, I propose the subgeniis 
Osteochilichihys ; while for the unique species with a strong dorsal spine 
in the dorsal fin, S. hrevidorsalis , Kantdka^. Of the species of Osteochilus 
known from Burma, 0. neilli Day, with 34 scales along the lateral line, 
four barbels, fimb:^iated lips and eye times in length of head is refer- 
able to the subgenus Osteochilus Lin.' 0. vittatus (Guv. & Val.), with 
33-34 scales along the lateral line, four barbels, fimbriated lips and eye 
3-4 times in length of head also pertains to the same subgenus. As 
regards general physiognomy, however, 0. neilli is allied to 0. melano- 
pleura (Bleeker), the type of Fowler’s ^bgenus Osteochilus, though its 
scales are of a moderate size. The third Burmese species, 0. sondkii 
possesses 39-40 scales along the lateral line, two short maxillary barbels 
which are hidden in deep grooves, lips are slightly fimbriated or papil- 
lated (the lower lip, though free from the jaw, covers it entirely) and 
the eye is contained from 3-5 — 3*9 times in the length of the head. On 
the number of scales, therefore, all the three Burmese species should 
be included in the subgenus Neorohita Fowler, which is the commonest 
type in south-eastern Asia. It seems, however, that the species of 
Osteochilus from Southern China, Indo-China, Siam, Malay Peninsula 
and the Indo-Australian Archipelago are greatly in need of revision and 
regrouping. 


Genus Osteochilus Giinther. 

Subgenus Osteochilichthys, nov. 

The members of this subgenus differ from the other subgenera of 
Osteochilus in having the lower lip attached to the lower jaw at some 
distance from the mouth, with the result that the lowmr jaw is not 
covered by the lip as is also the case in Scaphiodon Heckel. The eye 
is of a moderate size (3-4 J ifi length of head) and the number of scales 
along the lateral line varies from 39 to 4^ 


^ Fowler, H. W., Proc. Acad. Nat. Sci. Phila^. p. x ... 

^ Ilohvod froitt a Sanskrit^ word raowiiiig spine 



1942.] 


S. L. Hora : Notes on Fishes. 


9 


Type-species. — Scaphiodon thomassi Day. 

Tlie other species referable to Osteochilichthys is S. nashii (Day). 
Though agreeing in lepidosis and number of fin-rays, the two species 



TBXT-Fia. 6. — Scales from below base of dorsal fia of species of Qsteochilus from Penin- 
sular India. 

a. OsteocMlm {Kantaka) brevidorscdis (Pay), young specimen: XlSi; b. Osteo- 
chilus (OsteocMUchtJi^s) thomassi (Pay) : X 15 ; c. Osteochilu>s (Osteochilichthys) nashii 
(Pay): X 12J. 


dijfier in their respective relative depth of the body and the structure 
of the mouth and associated parts as indicated above. 


Subgenus Kantaka, nov. 

This subgenus is proposed for ScapM^n brevidorscdifs (Day), It 
is closely allied to Osteochilichthys described above, but differs from it 
in the possession of a very strong osseous dorsal spine. So far as I am 
aware, this is the only species of OsteocMlus in .which the dorsal spine 
is osseous and strong, ' 

Type-species. — Semiplotus bremdorsalis Day. 
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Measurements in millimetres^ scale-counts and fin-rays of Osteochilus 
(Osteocliiliclitliys) thomassi (Daj/), O.(Osteochilichthys) nashii {Bay) arid 
0, (Kantaka) brevidorsalis {Bay), 



0. 

fhomassi. 


0. nashii. 


0. 6rem- 

Total length . . 

166 

143+C. 82 

141 

104 

95 

92 

dorsalis. 

264 103 

Xength of caudal 

33 

— 

20 

29 

23 

22 

19 

63 29 

Depth of body 

47 

56 

24 

35 

26 

21 

20 

77 25 

Xength of head 

31 

33 

16 

26 

19 

18 

17 

43 18 

"Width of head 

18 

22 

10 

16 

12 

11 

10 

32 11 

Height of head 

26 

28 

13 

19 

16 

14 

14 

41 15 

Diameter of eye 

9 

10 

5 

7 

6 

6 

6 

11 7 

Interorbital distance 

12 

17 

7 

11 

8 

7 

7 

23 8 

Xength ^ of caudal 

19 

21 

9 

18 

12 

11 

12 

32 11 

peduncle. 

Xeaat height of caudal 

16 

20 

8 

14 

10 

9 

9 

26 10 

peduncle. 

Scales along lateral line 

40 

39 

40 

43 

41 

41 

41 

40 41 

Transverse rows of 

13 

12 

14 

14 

13 

14 

14 

14 14 

scales. 

No. of predorsal scales 

13 

13 

13 

14 

13 

13 

13 

12 12 

No. of rows of scales 

6 


5 

'5 

5 

5 

5 

5 5 

between X. 1. and V. 

No. of rays in dorsal . . 

i/ll 

4/11 

4/11 

4/11 

4/11 

4/11 

4/11 

4/12 4/n 

No. of rays in pectoral 

14 

14 

14 

14 

14 

14 

14 

14 14 

No. of rays in ventral 

9 

9 

9* 

9 

9 

9 

9 

9 9 

No. of rays in anal . . 
No. of rays in caudal . . 

2/6 

3/6 

3/6 

3/5 

3/5 

3/6 

3/5 

3/6 3/5 

19 

19 

19 

19 

19 

19 

19 

19 19 


XLIII. On the Systematic Position of Cyfbinus nvkta Sykes. 

In describing bis Oyjprinus nuUa from the Inderanee river, 18 miles 
north of Poona, Sykes^ stated that the character of its head — with 



TjaxT-riG. 7. — ^Lateral view of BMmMoT%ynchm nuhttHi (Sykes) ; x 

two short horns or bosses on the space between the eyes — is suflicient 
to .distinguish it from all other species of Cyprinus, According to him, 
both Riippell and Yarrell, after examining the fish, pronounced it as 
a monstrosity of 0, auratus Sykes, however, found it very common 
in the Deccan and the local people recognised it as a distinct kind and 
called it by the specific name NuUa, in which reference is made to, the 

1 Sykes^ W. H., Trans, Zool. Soc, L<mdon 11, p. 3^6 (ISil), 
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fist-sliaped proboscis on the snout, Jexdon^ referred to it with a query^ 
but Gunther^ included it definitely under the synonymy of Camssius 
auratus. Day,^ after examining two specimens from Poona, 10 and 12 
inches respectively in length, included the species under Labeo Cuvier 
and gave a complete account of the fish. With regard to the structure 
of the head he observed, Head compressed, snout projecting over 
the mouth and having a deep groove passing from one orbit to the 
opposite one, thus occasioning the appearance as if there were a blunt 
compressed knob, between and before the orbits ”, When further 
material became available to Day^ from '' the rivers of the Deccan 
he emended his first description to a certain extent. In the Fauna 
he® gave two Marathi names of the species, Nakta and Naktashendva. 
A reference to the literature shows that this remarkable character in 
ia6eo-like fishes is shared by only one other species, Schismatorhynchus 
heterorhynchus (Bleeker), for which Bleeker® had proposed a distinct 



Tbxt-fio. 8. — Lateral view of head of two species of Schismatorhynchus Bleeker. 

a, Schismatorhynchus {Schismatorhynchus) heterorhynchus (Blkr.) : x Nat, Size. 
After Weber and de Beaufort; 6. Schismatorhynchus {Nuhta) nuhta (Sykes): xlj. 

a. rostral barbel ; b., roaxillary barbel ; /., frenulum ; h. I, j., horny layer 
of lower jaw ; L L, lower lip ; p,, prolongation of the Bp ; prob., proboscis ; r, /., 
rostral fold ; u. L, upper lip. 


genus, though Gunther^ and later authors included it under Tylognabhas 
Heckel or Labeo Cuvier. Weber and de Beaufort^ have recognised 
Bleeker^s genus as valid and in giving its distribution noted '' Presh 
water of Indo-Australian Archipelago (Sumatra and Borneo) ; perhaps 
also represented on the Indian continent Presumably the authors 
had in mind Laieo wuMa (Sykes), for no other species of Labeo on the 
Indian mainland possesses a proboscis on the snout. 


^ Jerdon, T. C., Madras Journ. Litt. Sci. XV, p. 303 (1849). 

“(xtinther. A., Oat. Fish. Brit. Mus. VII, p. 32 (1868). 

* Bay, B., Journ. Soc. Bengal XLI, p. 319 (1872). 

^ Bay, B., Fish. India, p. 543 (1877). 

* Bay, B., Faun. Brit. Ind. Bish I, p. 270 (1889). 

« Bleeker, P., Nat. Tijdschr. Ned. Ind. IX, pp. 258, 269 (1855). 

’ Gunther, A., loc. cit., p. 67 (1868). 

8 Weber, M. and de Beaufort, L. B., Fish. Indo-Austral. Archipd. Ill, p* 216 (1916). 
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There is undoubtedly a great similarity between the Indo-Austrahan 
species ScUsmatorhynohus heterorhynchus and the Deccan iorm J^aoco 
nuktcb, but wbeu the specimens of the latter are coniparec wi i e )tr 



Text-iug. 9.— Ventral surface of lead in two species of Schis^natorhynchua Blocker. 

a. Schismatorhyiichus (Sohiamaiorkynchvs) helerorhyr^tna 

After Weber and de Beaufort; b. Schismatorhynchus {Nukta) niikta (Sykes). X-.. 

b. , maxillary barbel; frenulum; h.l.j., horny layer of lower jaw 1.. 
lower lip ; prolongation of Jaw ; r. /., rostral fold ; h, nppor lip. 


and de Beaufort’s description of the former the following points of 
difference may be noted : 


Schismatorhynch'ns %ete.rofhynchm. 


Labeo nukta, 


1. Lower part of snout much longer and more prominent 
than the upper. 


2. Corner of mouth prolonged as a kind of gutter, 

3. Lower lip reflected, not continuous with the upper lip. 


4. Lower lip separated from the posterior prolongation 
of the soft covering of the jaw by a longitudinal 
postlabial groove, which is divided by a longitu- 
dinal fleshy frenulum in a median and a lateral 
part, the last of which contains the maxillary barbel 
and the gutter-like prolongation. 


5. Pate of ro^al barbels. 


Lower part of snout gener- 
ally longer than the upper, 
but, though more promi- 
nent, may be equal to it. 

Corner of mouth not pro- 
longed. 

Lower lip reflected, inner 
surface studded with large 

■ papillae, continuous with 
upper lip. 

• Labial groove restricted to 
the comers of the mouth 
and contains flaplike, 
orenulated, small maxil- 
lary barbels. No longi- 
tudinal grooves continuous 
with the labial grooya run 
backwards the 

angles of the mouth. 

Rostral barbels absent. 


Tbe differences noted above in the structure of the lips and associated 
parts are of sufficient value to separate tbe two species generically, but 
I , wish at tbe same time to stress, particularly from a zoogeograpbical 
point of view, tbe great general similarity in the form and structure 
of the two species and have accordingly divided tbe ge^aua Sehmnato- 
'rhunchus into two subgenera, SchisnxatorhynoTius for S. hMeroT}i>vnchu$ 
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and Nukta, subgenus nov., for Gyjprinus nuhta Sykes. (Type-species 
for the subgenus Nuhta is Qyfrinus nuhta Sykes.) The distinguishing 



Tkxt-fxg. 10. — A scale of ^chismatorhyTichus {Nuhta) nuhta (Sykes) from below base of 

dorsal fin : X 6. 

characters of these two subgenera are given in the table above. In the 
three specimens of 8. {Nuhta) nuhta that I liave examined, the extent 
of the proboscis varies considerably. As sufficient material of the species 
is not available, I give below a table of measurements, scale-counts and 
fin-rayKS to facilitate reference in future. 


Measunmients %n millimetfes^ scale-counts and fin-rays of Sohismato- 
rhynchus (Nukta) nukta {Sykes). 


Total length 

. . 224 

296 

299 

Length f)f caudal . . 

54 

66 

72 

Dorth, of body 

. . 56 

67 

73 

Length of Jiead 

41 

46 

45 

“^idth of head 

• . 28 

81 

32 

Height of head ’ . . 

85 

40 

41 

Length of ]>roboa<iis from anterior margin of orbit 

15 

17 

13 

Diameter of eye . . 

9 

9 

9 

Interorbital distance . . 

18 

20 

21 

Length of caudal peduncle 

26 

31 

30 

Least height of caudal peduncle 

24 

31 

32 

Scales along lateral line 

88 

37 

37 

Transverse rows of scales 

14 

15 

14 

No. of predorsal scales . . . , 

15 

1*4 

14 

No. of rows of scales between L. 1, and V. , . 

.. 5 

5 

5 

No. of rays in dorsal .. .. L ^ . 

3/0 

2/9 

3/8 

•No. of rays in pectoral 

• 1/15 

1/13 

1/13 

No. of rays in ventral . . . . . , . * 

9 

9 

9 

No. of rays in anal 

2/6 

2/5 

2/5 

No. of rays in caudal . . - - 

19 

19 

19 


0 
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ZOOGEOGRAPHIOAL EeMAEKS. 

Tte great signifiLcaii.ce of the taxonomic findings reported above 
lies in the fact that further valuable evidence has become available to 
stress the Malayan affinities^ of the fish fauna of Peninsular India ; 
the distribution of Osteochilus is at par with that of the Homalopteridae^, 
Silurus,^ Batasiof ThynnicMhys^ etc. All of these fishes are widely 
represented in the fauna of south-eastern Asia, but a few forms are 
also found in Peninsular India in the Western Ghats or the hill ranges 
associated with them. The distribution of Schismatorhynchus is still 
more remartable ; it is represented by one species in Sumatra and 
Borneo, Malay Archipelago, and by a second species, subgenerically 
distinct, in Peninsular India. It is remarkable that though a number 
of the Malayan Cyprinoid genera have undergone structural changes 
as a result of their long isolation in Peninsular India and have proh- 
ferated into new genera or subgenera the typically Malayan catfishes 
of Peninsular India, such as Silurus and Batasio, have not shown any 
marked change from their respective ancestral stock in the Far East. 


1 Hora, S. L. and Law, N. G., Hec, Ind, Mus, XLIII, p. 242 (1941). 

®Hora, S. L,, Hec, Ind. Mus. XLIII, p. 222 (1941). 

® Bhimacliar, B. S. and Subba Ban, A., Joum. Mysore Umv. (B) I, p. 147 (1941). 
^ Hora, S. L* and Law, N. C., loc. cit. XLIII, p. ^8^(1941). 
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A list of Fishes of the Mysore State and 
of the neighbouring Hill ranges 
of the Nilgiris, Wynaad 
and Coorg. 
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AUGUST, 1942 



A LIST OF FISHES OF THE MYSORE STATE AND OF THE 
NEIGHBOURING HILL RANGES OF THE NILGIRIS, WYNAAD' 
AND COORG. 

By Sunder Lal Hoe, a, D.-Sc., F.B.S.E,, F.N.L, Assistant Superin^ 
tendeni^ Zoological Survey oj India^ Calcutta, 

In a recent article entitled '' The Fishes of Mysore State ”, Bhima- 
char and Subba Rau^ have given an account of the fishes of the Kadur 
District and have briefly referred to the earlier works on the ichthyology 
of this part of the Deccan plateain A general account of the physical 
features of the State is given and remarks are offered on the zoogeo- 
graphical significance of the occurrence in Mysore of certain Malayan 
species. The authors propose to make a detailed systematic study of 
the fishes found in different parts of the State and the results are to be 
published from time to time as and when the reports are ready. 

The authors have published valuable observations on SUurus coohm- 
chinensis Cuvier & Valenciennes ; it is a very variable, loaeh-like Silurid 
which lives at the bottom of shallow, rocky streams and is widely dis- 
tributed from Cotihin -China, Southern China, Siam, Malay Peninsula, 
Burma, Assam Hills, Eastern Himalayas, Mysore and the Wynaad Hills* 
In recording this species from Mysore for the first time, the authors 
have adduced evidence to show that S, tvynaadensis Day, a species 
which was distinguished by the presence of 4- barbies, is the same as 
S. cochmehinensis, normally with two barbies in the adult state. 

With a view to help in tlie survey of the fish-fauna of the State, 
I give below a systematic list of the species so far known from Mysore 
and the adjoining hill-ranges of the Nilgiris, Wynaad and Coorg, along 
with their respective areas of distribution. 

List“ of the Fishes of Mysore and of the adjoining hill 

RANGES. 

The general classification of fishes adopted in the list is that pro- 
posed by Dr. C. Tate Regan, F.R.S., in his article on ' Fishes ' in the 


'' Bhimachar, B. 8. and Siibba Rau, A. Journ, Mijsore Univ. (B) I, pp. 141-153, 

1 map, 1 text-fig. and 2 pla. (1941). 

® In drawing uj) thifi list, recent records of fishes from Mysore have been consnlted 
as well as Day’s Fishns of India and his two volumes on ‘ Fishes ’ in the Fauna of British 
1 ndia, series. The enumeration of species is, however, not based on actual examination 
of specimens. 

In connection with the geographical distribution of the variotiB species, the following 
works were consulted: — 1. Suvatti, C., Index to Fishes of Siam, (Bangkolc, 193fi) ; 2. 
Fowler, H. W., ‘ A List of Fishes known from Malaya.’ Fisheries Bull. Singapore, 
No. 1 (193S) ; 3. Weber, M. and Beaufort L. F. de. The Fishes of the lndo-AustraHa>n 
Archipelago (Leiden, 1013-1936) ; 4. Chu, Y. T., ‘ Index Piscium Sinensium.’ Biol. Bull. 
St. John'^s Univ. No. 1 (1931) ; 5. Chabanaud, P., ‘ Inventaire de la faun^ichtyologicpje 
de rindochine. Premiere List©,’ Service Oceanographiqm dcs peches de F Jndochime, 
Note 1 (1926) ; and 6. Chevey, P., ‘ Invontaire de la faune ichtyologique de Flndoehin© . 
Denxieme Liste.’ Inst, Oceanographique de rindocMne, Note 19. (1932). 

[ 193 ] 
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V<»r. XLrV 


lleeoTda of tJic TikMm Mumimi, 

Fom'teentli Edition of the Encyclopaedia Britannhia (1020). Tin? 
genera under their respective families and the species under ea^cli geuus 
are alphabetically arranged. 

Names of Species* Oeographical Range* 


Order : ISOSPONDYLI. 

Pumily : Hotopteeidae. 

L Notoptenis noto'pierns (Pallas). . India, Bumia and furUior (‘ast. 


Family: Clvpeieae. 

2* EiUa ilisha (Ham.) 

Order: OSTAKIOPHY^I. 

Suborder: CYPRINOIDEA* 

Family : Cypeinidae. 

Subfamily : Abhamabwae* 

3* Chela argentca Bay 

4. Chela baicala Ham. 

5. Chela clvpeoides (Bloch) 

6- Chela phulo Ham. 

7f:Eaubnca atpar (Ham.) 

Subfamily: JiA8B0IiIRAh\ 

8. Barilius harila Ham. . . 

9. Barilius barna Ham. , . 

10. Basrilius bendelisis Ham. 

11. Barilius canarensis (Jord.) 

12. BariUus gatensis (C. V.) 

18. BariUus vagra Ham. , . 

14* Brochpdanio rerio (Ham.) 

15. Banio aeguipinnabus (McCIoll,)^ 

16. Msomm barbaius ( Jerd.) 

^17, Rasbora caverii (Jerd.), , . , 

18. Masbora dauiconius (Ham.) 

19, Rashora rashora (Ham.) 


,. Persian Gulf and eoaRia of India and 
Burma ; it aseoiuls principal rivers. 


NiJgiris, Coorg and Mysore. Also f(Jinid 
at Calcutta. 

Throughout India (except Malabar), and 
Burma. 

Cutch, Peninsular India and Satpur^ 
Trend. 

Assam, Bengal, Orissa, Central Provincei 
ami the Deccan a» far as the Kiitna. ■ 

India and Bui'ma. 

northern India as far as the Kistna and 
Burma. 

Northern India as far as th(\ Kist.na' and 
Burma. 

Throxjghout India. Day’s records from 
Ooylon requires e.onfirmation . 

Western Ghats of Malabar, Canara and 
Mysore. 

Western Gbats of Malabar, Nrlgiriw, Oo(U'g, 
Mysore ajid Travancoro. 

Northern India as far as tfu^ Kistita* 
Bay’s record from C>)ylon reiiuircH 
confirmation. 

India and Burma. 

Ceylon, India, Burma and Biam. 

Peninsular India. 

Coorg and Mysore Statfu 

Ceylon, India, Burrna and further east, 

India, Burma and lurtlun,* east. 


Subfamily: CYmiBTRA8, 

20. Amblypharyngodon, mtUUhui 

Ceylon and Peninsular Tudia, 

21. Ambiypharyugodon microlepis 

Peninsular India, through OrLssa to (’aB 

ouUa, 

22. Amblppharyngodon nwla (Ham.) India, oxoept Malabar, and IJurniu. 

23. Barbus (Puntius) amphibius 

Ceylon and Peninsular India. 


have rewntly shown (See. Ind. Mm. XLllI, p. 371, 1941) that 
(Jerdon) are synonymous with £>. aegm- 
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3M2.J 


> S. L. ] foRA : Fm/k'S of UiP Mfisore Stale, 

NamcK of Oeonnipldcal iftmr . 



Horhth^ {PiOifhts) turning lens 
(rh^rfl.) . . . 

litirhNs {P'wntin^s) vfmla Ham. 
iJUn’btfs (Fioifiits) dorstills 

Olerd,,)' 

Hnrhns {Pttniius) thbiifs Hay . • 


2K Hiirbus {runtiUH) jUiwwniosKS 

v.r- 


Jiin'hiis {J^i(7ilhh<^) jcrfHM'i Day-* 


• 31, IMm (Pmifhis) h>Ins 

Barhvs (PmUim) 

I ?ay 


NTilidriR* Wynnad, Mywrt^ and Oanara, 
India, Burma and Inrthnr 

IVninHukir India aJjd (toy Jon. 

Nil^di’if^ MvHore. 

(y-yinn and P<'ninHu1ar liKlia. 

D(‘(n-an and Oanara lieJcm^ tin? HbatB ; 
its record from Malaya neods cunJirma- 
tion. 

I)(‘C(?an and Central- Provhioes. 

Coorc?, Mysore, S. Canara and *1. ravai?** 
core. , 


Hdrhns ynelanfmpyx 

(Day) 

Hiivkm {{^'(mUns) mmpdyim 
(IV 


JVminsnlar India. 

NiJedris, Wynaad, Mysore, 8. Oanara and 
Travam^oro. 


Jidrhiis {JVinikts) wtmyani 

Hora 

Bmhd^s {Pmdim) nr PH Dn.y . . 

;?ll. Harhm {Pnnthcs) parrak (l)ay) 
:J7. Barbus {PmUius) 

BJkr. , 

:i8. Barbus {FnnPim) ptiJrkiPhs 

Day 

3). Barbus {Pwitius) fifmina 

(Ham.)*'* 

40. Barhm [PwiHm) saphorr 

Ham.® 

41. IhiThus (Funtius) ticlo Ham.’ 

42. Barhvs {Fnntim) mfialus 

pay) 

.. 4:D Barbus {Tor) khudrer BykoH* - - 

M. Catla oa0A (Ham.) i • 

45. Oirrhina drrlwsa (Bloch) 

40. Oirrhina fulungee (Sylces) 


(Joorg and Mysore...^ 

Mysore and Dooeam Its record from 
Malaya needs confirmation. 

P(‘iiinHular India. 

Ceylon and Mysore. 

Myf^ore. 

Ceylon, ln<li« and BnTnaa. It has akso 
been reeorded from China. 

India, Burma and Yunnan. 

Ceylon, India, Burma and Siam; 

Cuteh, l\minsular India and CJeylon. 
Ceylon, Peninsular India, Deecan and 
Satpura Trend. 

Northern India as far as the Kistna and 
Burma. Introduced into the OauVery. 
Southern India generally. 

Deccan and Mysore. , 


1 Puraius pucMli Bay is a synonym of Puntius dorsalis (Jerdon) ; mds Hora, S. L., 

mal^coia {0. v(> is the female oiB.{Pn.ntius) filmMniosus (0. V.) ; 
vide Bora. S. L„ fire, Ind. Mm. XX XIX, pp. 22-24 (1937). r p • 7 * n 

3 Barbas Dobsoyd Day {Fish. India, p. 568, 1878) is a synoiivm of Day. 

^ For a dcBoription oi' Barbas khudree Sykes see Hora and Mina m Journ, Bmbay 
Bat. Hist. Boc: XL, pp. 24-28 (1988). Taxononiy ot this specie, s will be diHcussed ni 
mV of artieles tin the “ Game Fishes of India - r » r 

^ Bdrhm ehrysopmna C.V. and B. pinmmratus (Day) are synonymH ol Barbus sarana 

(Purdius) sligmi (Ouv. & Val.)‘of anthors wRh B. (Purdius) 

Bouhore Ham. : vide Chaudhuri, Mem. fnd. Mus.^ V, p. 430 (i'pO). 

^ ‘^'Barbus punctatus Day from Peninsular India and B. stohezkamus from Bprma 

characterised ^by the presence ^ ' 

•idde Hora, Misra and Malik, Ree. Ind. Mus. XLI, p. 263 (1939). 
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Eeeordu of the Imlim Mitmim. { VoL. XLIV , 


Names of Species. 



A^^CirrUifia reba (Ham.) 

. Garra bicornvfa Rao 
Garm jerdoni Day 
!. Oarm mnllya (Sykoa) 


61. Garra stenorhynchus (Jex’d.) 

62. Labeo ariza (Ham.) 

•63. Labeo hoga (Ham.) 

-64. Labeo hoggut (Sykes) . . 


65. Labeo calpasu (Ham.) ,. 

56. Labeo d'ussumicri (C. V.) 
67. Labeo Jimbriatm (Bloeb.) 


65. Labeo icawras (Sykes) . . 

69. Labeo hontius ., 

60. Labeo potail (Sykes) 

61. Myatacoleucus ogilbii (Sykes) 

62. Orewhthys cosuatus (Ham.) /. 

63. OateocMlus (Kantuka) brevidor- 

salts (Day) . . 

64. Ost&ochilus (OsteochiUchthys) 

naehii (Day) 

66. Oateochilsis {OsteochiUchthys) 

thormssi (Day) 

66- Rohtee cotio var- cunma Day . . 

67. JRohtee neilli Day 

68. Schismatorhynchus (Nukta) 

nukta (Sykes) 


Geographical Range* ' 

ThroisgHout India. Its record from Iitdo* 
china requires confirmation. 

Mysore. 

Nilgiris, Wynaad and Mysore. 

Kathiawar, Peninsular India and Satpura 
Trend. 

Nilgiris, Ooorg and Mysore. 

Nilgiris, Wynaad and Mysore. 

India and Ihirma, 

Central and south-west India. Its record 
Malaya requires c,onfirmation. 

India and Burma. It has been r((<ord<'d 
from China also. 

Ceylon, Houth Malabar and Mysore. 

Sind, Tunjab, the Deccan and Southern 
India to Orissa, Not rcconled Ironi 
Malabar. 

Poona and the Deccan. 

Nilgiris and Mysore. 

Mysore, Deccan ami Ceylon. 

Myaort^ and Deccan. 

India, Burma and Siam. 

Nilgiris and Mysore. 

Coorg, Wynaad, S. f^anara and Mysore, 

South Canara and Mysore. 

Sind, Deccan, Orissa. Assam and Burma. 
Deccan, Mysore and Travancore. 

Mysore and Deccan. 


i’amily : Homaloptekidah. 

69. Bkamnia australis {if erd,)^ Malabar, Wynaad, Nilgiris, Mysore and 

Travancore. 

70. Balitora bfucei var. mysorensie 

Hora . . . . . , Mysore. 


Ramily : CpBrnBAE. 

71. Roiia Rao 

72. L^MocephaJ/us thermalis (0. V.) 

73. M enmchUichthys shimogensis 

Rao 

74. NemacMlus anguiRa (Annan.) 

75. Nermchilus bkimachari Hora 

16, Nemachilus botia {Ham..) .. 

^7* Nefnmhilus dayiHom » 

78. Nemdehilus denisonii Day * . 

79. Nemach las evezardi Day 

80. N ermch^lus monilis Hora 

81. Nemachilus aemiarmatus Day, . 

82. Nemachilus sinuatus Day 

83. Ncrnachilm striatus Day 


Mysore. 

Ceylon and Peninsular India, 

Mysore. 

Yenna River at Mehda, Saiara Dist,, and 
Thunga River at Shimoga, Mysore, 
Mysore. 

Ceylon, India and Burma. 

Deccan and the Satpura Trend. 

• Deccan, Nilgiris, Coorg and Mysore* 

Deccan, Satpura Trend and Peninsular 
India. 

Nilgiris and Mysore, 

Nilgiris and Mysore- 
Wynaad and Mysore. 

Wynaad, Nilgiris and Mysore. 


^ Bhmania, avmandaM Hora is synonymous with B* australis ( Jt^rdon) ; mdt Hora* 
Mm* Xmi. p. 225 (1941 b . / » i 


S. Jj. Hora ; Fishes of the Myrore State. 
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Names of /S’^ccies. 


Geographical Range, 


^yubordor: miUROnmA, 

Ii'amily : Clarudae. 

84. (Harms batrachns (Linn.) 

Kaniily : IlrrKRoPNEiiKTiDAE. 

85. Ue.tmrpnemUs fossilis (Bloch) 
Batnily : SiLnaiOAR. 

85. (UiUkhrom himaenhttns (Bloch) 

87. iHilimts cochmehniensis 0, V. . . 

88. attu (Bloch) 

Family : 8cinLimii>AE. 

85. RroeutrupiicMhys taahrcp 

(tSykc»)i 

5<K Pspudf.'u tropins athermoichm 

(Bloch) 

51. iSilovopangasins cMldrmii 

(SykoH) 

Family : BAORmAE. 

02. Mystm aor (Ham.) 

93. Mystus cavasius (Ham.) 

1)4. 'Mystus hddius (C. V.) 

05. Mystus malaharicus (derd.) 

96. Mysins montanus (Jerd.) 

97. Mystus oculatus (0. V.) 

08, Mysiusi punctatiu (d^rd.) 

00, Mystus vittatus (Bloch) 

100. Rita kastata Val. 

Family ; Bthoeidak. 

101. Bagarius hugarius *. 

102. (hgata iichkeea (Sykes) 

103. GlyptMhorasn lonah (Sykes) 

104. Glyptothorax madraspaianus 



Order : APOT)ES. 

Family ? AiNOtiitLiPAis. 

105. Anguilla bmgaknsis Gray 

Order : SYNHNTOGNATHI. 

Suborder; BOOMBMBSOCOIDBA, 
Family ; Xbhsjjttodoktibak. 

106. Xemutodon cancila (Ham.) . . 

Order : MXOBOOYFRINI. 

Family : CYrB(tHO»oNTii>AB. 

107. Aplocheilus blockii (Arnold) . . 

lOB. Aplocheilus Uneaius (0. V.) .. 

100. Orydm mekmostigma (Mo- 

OlelL) 


India, Burma and further east. 

Ceylon, India, Burma and further east. 

Ceylon, India, Burma and further east. 
Wynaad, Mysore, Eastern Himalayas, 
Assan Hills, Burma and further east. 
Ceylon, India, Burma and further ea4st. 


Peninsular India, except Malabar. * 
India and Burma. 

Deccan Western Ghats near Poona to 
Mysore. 

India, Burma and China, 

India, Burma and further east. 

Ceylon and Peninsular India. 

Wynaad, Mysore, Malabar and Travancore. 
Wynaad, Coorg, Mysore and Travancore. 
Nilgiris, Mysoio, Malabar and Travancore- 
Nilgiiis and Mysore. 

Ceylon, India, Burma and Siam. 

Dcccan and Mysore. 

India, Burma and further cast. 

Northern parts of Western Ghats and 
Coorg. 

Deccan and the Satpura Trend. 

Niigiris, Mysore and Travancore. 


CeyloH, India, Burma and further east. 


Ceylon, India, Burma and further east. 


Ceylon and Peninsular India. 

Ceylon and Peninsular India. 

Peninsulat India, Orissa, Lower Bengal, 
and Burma. * 


I BcMlbe syhesii Jerdon, Eutropius microphthalmus Blyth, Pseudeutropius meg<jhlaps 
Giinther and P. longinianus Giinther are synonymous with Praeutropiichtkys taakree 
Bykos; vide Hora, Bee, Ind, Mu$, XLIII, p. 106 (1941). 
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Remrdu oftJir. Indimi MuAcmn. i Vui;. XlilV . 

Names of Species* (jleagmpkica! Uanget 

Order: PERCOMOJUnU. 

Suborder: PEUCOIDNA* 

Family : Ambashidae. 

110. A mbassis lumta ( TI am . ) 

111. A m ha ss / .s ra n ga (Ham.) 

ITaraily : Ciohlidae. 

1 12. Etropl'Us suratmsi^s (IRoch) 

Suborder : GOBrOIimA. 

Family : Gobiidae. 

113. Glossogobius ginris (Tlain.) 

Suborder: ANABxiNTOIDEA, 

Family : Polyoai^tiudae. 

1 14. Afaccopodus cupamis C. V. South India, Malay PenitiHijtla and Sumatfa* 

Suborder : OPBIOEPUALOinEA* 

Family ; OpiiiCErjiALiDAE. 

] 15. 0 phicephilus gachna Ham. . . C<‘ylon, India, Burma and ftirfchnr eiiBi* 

116. Ophicephalus IfucopvmHatns 

Sykes .. .. .. IVninsular India and Deeoan. 

117. OpMcephalus marnlivs lAiitn* (leylon, India, Burma and further eaBt. 

118. Oph icfphaMis gmnetatus P\oc\i India, Burma and Malaya. 

119. Ophicephalus striatus Blooh .. Ceylon, India, Burma and further enHt. 

Order: OPISTHOMI. 

Family : MASTAOEMBELinAE. 

120. IBistanembrhLs armaf^ts (Latf^p.) Ceylon, India, Burma and further vmU 

121. Mct^stacembehis pancalns (lianu) Northern India jL'ienerally ; ilH re<'ord« 

from .south of Kistna, f('W, 

It will be seen from the above that in the fish fauna of Mysore n.n<l 
the neighbouring tracts there is a great preponderance of tlu^ Ost-ario- 
physi. Of the 121 species listed above, as many as 102 belong t<^ this 
order (81 to. the Suborder Cyprinoidea and 21 to the SUnroidea). Out 
of the 81 Cyprinoid fishes, there are 15 species of loacJies, 2 belonging t-o 
the family Homalopteridae and 13 to the Cobitidae, and i>il true (hirp 
or Cyprinidae. Of the remaining 19 species, 1 belongs to the Apodes 
(Anguillidae), 1 to the Synontognathi (Xenentodontidae), 3 to the 
Microcyprini (Cyprinoclontidac), 10 to the Percoinorphi (AmbaBsidae 2, 
Cichlidae 1, Gobiidae 1, Polycanthidae 1 and Ophicephalidae 5) and 2 
to the Opisthomi. The Percomorphi are rather poorly represeni/ed in 
the above list and it is surprising that even some of the widely distri- 
buted species do not appear to have been recorded from this region. 
It seems certain that when a detailed fish survey of the Btate is com- 
pleted many more species will be added to its fauna. 

ZOOGEOGRAPHIOAL REMARKS ON THE PiSH-PAUNA OP MySORK. 

. As regards physical features, the Mysore State' has been broadly 
divided intm two areas, the Maidan and the Malnad. The former coin- 
prises the easterii. part of the State ; it is a plain, cultivated country 
with a gentle slope towards the east. According to Plan ford b the 

^ Blaiiford, W. T. Phil, Trans. Boy, Soc. London (Bj, (JXGl V, p, 346 (1901). 


India ami Btirma. 

India, Burma and furiher nnni. 

(jeyltm and IVninHular Imlitt. 

CVylon, India, Burma and furtlnu’ uaHi.. 
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H. L. lltiHA : Fishes of the Mysore Hlale* 



l\ljii<|}j!} Hrc'H of Mynoro in iucluded in the Carnatic or Madras zoogeo- 
tract which in defined an follows : — 

I’fn* Pt'iiitiiHiila Houib of the Kintria or of 10^'N. lat.,^ ami east of the Western cnmt-H, 

* <»ni pri um/ 1 Ih' Oarnatie ami JV^YHor^i. I’he jjlainH of the Oarnatie arc muclj like those 
nl I hr hrffiii, ami lU'ti loj* tlio 'niost [)aH ehaired, but ther<% are He.attennl hill groups, 
|t.*e»H'rall V e(»ver('d with forest and with a much liigher rainfall ihan tlu^ plains. Ibe! 
Hverag«-‘l 4 unperature is sUghtly higbtu* than that of the .Deeean, but more equable, the 
average annua! range of the therwionu^ter being eoii^kUTably smaller. The average 


rainbill is about llC inehes. 

Bbiiiford rccnrtlcd the occurrence 
wut{‘r fwlicH from the Carnatic Tract : 

Hl/mbmmhm. 

Afujuilh* 

Okifim* 

Haaiobfwn ohm {^11 eleropnem Lets) . 
Widki^o (^W(dkxponi(4>), 
Cdliohfom. 

Ailia. 

Pmmlmiwpius. ’ 

Pangasius. 

Silundia ^ 

MaeroneH 

liila, 

Bagarim, 

(UypUMvrmmi (Uyplolhorax). 

vimia. 

NoUrptvrm. 

A mbfisds. 

( kihvHS, 


of the following genera of frcsli- 

L(‘ld (lo(uy)h(di(dUhys Lepidoce^ 

plmlus). 

Jerdonia. 

NemachiluH. 

IHscognaihus ( — Garra ) . 

Laheo, 

Oirrhina. 

AvMypharytigodon, 

Barbus, 

Nuria ( == /jJ somm) . 

Rasbora, 

Rohtee, 

Barilius, 

Danio. 

Perilampus [^Lauhuoa), 
Mastacemhehis, 

Ophioaphalus . 

Anabas, 

Polyacanlhm, 

ElropluH, 


Of ihi^ gcjKT'a cuunic, rated above, Jerdonia is endemic in this^ tract, 
PoliUmudhus and Jilroplm are foun<l in Peninsular India and Ceylon, 
while lie* remaining :vt gtmera are (umimon to the Indo-Cangetic plain, 
Intlian Peninsula, and Ihirina. 

dlie Mahnnl is 1.1 h‘. wesbnm ])ari of the State ; it is composed ot Inlly 
i raids with piuiks raaiging from 4,000 to (),000 feet above sea level. 
Blanford inelutlcil this a-nm. in his Malabar Tract — Western Chats 
atnl lhi‘ wi’stiT’U eoasthinds of the Ihminsula Iroin the Tapti lliviw to 
Capi* Oianorin" Nilgiris, the Wyuaad and Coorg arc definitely 

iiiolmliHl in Uh‘ l\la,laba.r ta*aet. Aeeording in Blanford’s lists, the fol- 
hwving iuhiitionul gimera are found in the Malabar tract of the Mysore 
Htate : 


SilartiH ^Seaphiodon (in pari— ^ kfvoekiluH) 

Hoiittiityituif (in part Rhamvla) Biagdimn (in lyMdr^ '^Aioyopferus), 


* lu u loot uoto. nbrnford nlmurvud ihai “Huh boundary nhou hi l>hum 

fwrllmr mitjilu llriqimdly Om'Ho tracln wrru arranged t<» mark i-ho djMtrdmtmm 
i;vid«f»tu»riditio AOvr going ihrmmb all \Mv ovuhuuvy I am melmod to ibmk tbai a 
liiwe imptaiaut lino wagbi be drawn abuui- laU * 
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These genera have a restricted and discontinuous distribution in 
India. According to Blanford’s tables, Silurus is found in the Malabar 
tract, the Eastern Himalayan tract, the Assam tract, and the Tenasserim 
tract. Formerly two or three species of Silurus were recognised from 
within the limits of India, but, as indicated above, Bhimachar and 
Subba Bau have shown that it is the same species that is found from 
Cochin-China to the Eastern Himalayas and also in the Western Ghats. 
Similarly, the Homalopteridae, of which Bhavania is a highly specialised 
member, are found throughout south-eastern Asia up to the Eastern 
Himalayas and the hills of Assam, and also in the Western Ghats. 
These two genera, recorded by Bhimachar and Subba Eau from the 
Kadur District, represent the so-called Malayan element in the fauna 
of Mysore. I^ have recently shown that Day’s three species of Scaphio- 
don from Peninsular India are referable to Osteochilus, a genus widely 
distributed in south-eastern Asia. In the same place it has been shown 
that Gyprinus nulcta Sykes belongs to the Malayan genus Schismator-- 
hynchus which was hitherto known only from Sumatra and Borneo. 
Sicydium is recorded from the Malabar and the Northern Ceylon tracts 
and from the Malay Peninsula. It is a Gobioid genus, which seems to 
have invaded fresh waters from the sea and for this reason its distribu- 
tion is not of much significance. Law and the present writer^ have 
recently discussed the significance of tke Malayan element in the fauna 
of Peninsular India and the route of dispersal of the above-noted forins 
from their original home in south-eastern Asia to the Western Ghats. 

1 Hora, S. L. Rec. Ind, Mua. XLIII, pp. 1-14 (1941). 

3 Hora, S. L. and Law, N* C. i2ec. Ind. Mua. XLIII, pp. 233-256 (1941). 
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Intro;, t 

their SogfathkafiS.^^^^^ interest' on account of 

tions that som^S tS structural modifica- 

the country in so far as it geography of 

in tha Into<Lao “to^^^^ fanna will baloLd ' 

reiterate here the fact th-if cSoioi- be well^ however^ to 

Sion (less than 2 000 feet above seVu^ comparatively deep depres- 
deserl and mctrnCs much hi^Lr surrounded by 

by water wjth the outcfriA i / dhs only connection 

streams that flow into \tT?om 

northl is the 1 1 • -i Afghan hills directly to the 


vSubfam. cyprininae 
Discognaihus adiscus. 
Biscognathus phryne.^ 
Scafthiodon inacniahoni. 


Fam. CYPRINIDAE. 


Subfam. schizothoracinae. 
Schizothorax zarudnyi. 
Schizopygopsis stoliczkae. f 
Schizocypns brucei.% 


Fam. COBITIDAE. 

Nemachilus stoliczkae. 

Adipima macmahoni. Adiposia rhadinaea. 

i.1 1 species whose name 4 s mariced rvith a * is also founn ,•« 

^ ®^^'^chistan ; those with a f are widely distri- 

, headwaters of the rivers that run northwards from 

the Himalayas and the Hindu Kush, while that with a t is oX' 
Seistan, from the mountains of Waziristan on 

£sr;fsir‘“ 
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These endemic species belong to two categories, those allied 
to*fisli that live at high altitudes in Central Asia, and those allied 
to representatives of the fish-fauna of Baluchistan. To the former 
categor^^ belong Schizothorax zarudnyi and- the two' species of 
Adiposia, to the latter (with which may be classed DiscopiatJius 
pliryne) D. adisct 4 s and" Scaphiodon macmahoni. The fish-fauna of 
Seistan may, indeed, be separated as a whole into two geogra])hi“ 
cal divisions. The Cyprininae, which do not occur in the highlands 
of Central x\sia, represent an element derived from 'the country 
lying south and south-east of the Helm and basin; while the 
Schizothoracinae and the Cobitklae have been brought b\^ the 
Helmand from the Hindu Kush and are probably descended from 
the fish-fauna of the ancient and once extensive Oxns system. 
There is very little affinity "^vitli tli^ Si^anty fisli-fauna of tJie 
Persian plateau, a noteworthy difference being the coinpkdx^ 
absence of the Cyprinodontidae, several vSpecies of which, .as 
Jenkins ^ has shown, are common in the Shiraz district. 

We have as yet little information about the fish of north- 
western Baluchistan and the adjacent parts of Afghanistan, which 
are not remote from the sources of the Helmand systenn, btit 
probably these fish will be found to have Central Asiatic alfniities 
and to be closely related to those of Seistan. The of soutlieru 
Baluchistan seem to be quite distinct. They have recently been 
discussed by Zugmayer,® whose collection was mainly from Las 
Bela, Kelat and the Mekran. The fish-fauna of south-eastern 
Baluchistan was described many years ago by Day/ with a few 
records from the Quetta district, in his account of "that of south- 
eastern Afghanistan; McClelland^ as long ago as 1838 published 
descriptions of a good many species from the Kabul district, and 
Gunther ® discussed a comparatively small collection, uiainlv from 
theMurgliab river in western Afghanistan, in 1889. Hot a siiigkt 
species recorded from any of these districts (except Discoi^mathus 
phryne from Quetta) has been found in Seistan. We must look still 
further north for the main origin of its fish-fauna, and to a 
country lying at much greater altitudes above sea-leveL This 
fauna, indeed, is a remarkable instance of the acclimatization of a 
mountain fauna in a low-lying swampy depression. 

The acclimatization has probably taken place in compara- 
tively recent times, and the question naturally arises, how far has 
it affected the structure 'oltlie fish ? Before attempting to answer 
this question, however, it is necessary to say a little more about 
the provenance of the collections on which we have worked, and 


^ Jenkins, Rec. Ind. Mtis., V, p. 123 (1910), 

2 Zugmayer, Die Fische von Baluchistan," AlJi, k. Bayerischen Ak IF/w 
{Matlu^phys. Klasse), XXVI, pt. 6 (1913). 

3 Day, “On the Fishes of Afghanistan.” Proc, ZooL Soc. London, o 2>j 

(1880). ‘ ‘ 

4 McClelland, Journ. Soc. Bmgal, VII (2), p. 944 (1838). 

E Gunther in Aitchison’s “ The Zoology of Afghan Delimitation Commission, " 
Trans. Linn. Soc. London, V (2), p. io6 (1889). 
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the precise circumstances in which the different species were 
obtained. 

Our specimens represent two collections, one made by §ir 
Henry McMahon and the other officers of the Seistan Arbitra- 
tion Commission of 1902-1904, the other by officers of the Zoo- 
logical Survey of India in the winter of 1918. 

The specimens from the first of these collections are labelled, 
without further particulars, as being from Seistan ; but in an 
editorial note prefixed to the description of two new species by 
M‘r. Tate Regan,* it is stated that they came from affluents of 
the Helmand.^’ Now, the Helmand has no affluents in Seistan or 
anywhere near Seistan; none, indeed, in any district where other 
zoological collections were made by the Commission. We believe, 
theiefore, that affluents’’ is a iapsus calami for effluents,” 
and that the fish are from the lower parts of the Helmand system — 
if not actually from Seistan in all cases, at any rate from the adja- 
cent parts of the Afghan desert. This is borne out by information' 
kindly given us b^^- Sir Henry McMahon, who writes, '^The fish 
collected by us were to tlie best of my belief all from the Rud-i- 
Seistan near our permanent camp near Kuhak close to the take off 

of the Rud-i-Seistan from the Helmand Everything we 

got was of course from the deltaic mouths ’ of the Helmand 
and the area of the delta.’ ’ 

There is no doubt as to the more recent collection. It was 
made by Dr. N, Annandale and Dr. S. W. Kemp in small water- 
channels in the plains of Seistan, in pools in the desert and in half- 
dried beds of effluents of the Helmand in the same district, and 
in the Hamuu~i~Helniaiid, the lake-basin into which that river 
ultimately drains. 

Even in winter the smallest water-channels, provided they were 
of a permanent nature, were found to swarm with Discognathus 
adisc'iis and among large numbers of this species a single speci- 
men of D. phrync was found at Nasratabad. D. adiscus was 
obtained in much smaller numbers in the reed-beds of the Haniuii 
at the same season, but for some reason all the individuals seen 
were dead or dying, though healthy fish of the same species were 
ca])turcd in a small reedy water-course connected with the lake. 
The species occurred in enormous numbers, with young Schizo- 
thorax zamdnyi and a few young Schizocypris brucei^ in bare pools 
of very foul water in the bed of the Randa stream near the ruined 
city of Jellalabad (not to be confused with the modern town of 
the same name in Afghanistan). Here again, for more obvious 
reasons, the fish were dead or dying, or rather the Cyprinidae 
were doing so, for the loach Adiposia macmahoni, which was 
buried in the mud at the bottom, was quite healthy. In the 
Hamun-i-Helmand itself the only fish that was apparently at all 
common in winter was Schizothorax zarudnyi, of which only adult 
specimens were obtained from the lake. This species was originally 


Regan, Jotirtu ^5. Aor- Bengal, II, p. 8 (1906). 
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described from the Naizar or reed-countrV that surrounds 
the Hamuii. 

* Of the seven species ^ represented in the collection of the 
Arbitration Commission only three [Discognathus phryne^ Adiposia 
macmahoni and Schizothorax zarudnyi) are common to it and the 
one of five species recent^ obtained. This is probably to be ex- 
plained by the fact that the former collection was mainly if not 
exclusively of fluviatile origin, while the other was paludine or 
lacustrine, or at any rate not from rapid-flowing water.. 

We may now consider the question of structural modification 
in the Seistan fish, distinguishing carefully between those peculi- 
arities they brought with them from their mountain home and 
those that may have been evolved in the basin of the Helmand. 

A striking feature of the fish-fauna of Seistan is the de- 
generate nature of the scales. The degeneracy is not of the 
same kind, however, in all the species. In the Schizothorax^ the 
Schizopygopsis and the Schizocypris — as, indeed, in all Schizo- 
thoracinae — the scales are small, partl}^ buried in the skin and ( if 
not completely-" degenerate) non-imbricate or almost so in the 
living fish, except in the anal and scapular regions. In Discogna- 
thus phryne they have almost completely disappeared on the 
ventral and dorsal regions, remaining normal in shape and size, 
but somewhat deciduous, on the sides; in S cap hio don’ macmahoni, 
while normal on the sides and back, they’' are absent or degenerate 
on the ventral surface. In the three Cobitidae scales are al- 
together absent or merely vestigial. Only in Discognathus adiscus 
does the lepidosis appear quite normal, and in this species the 
scales are so deciduous that carelessly^ preserved specimens are 
almost naked. 

The Schizothoracinae are the dominant fish of the streams 
and marshes of the high plateau of Central Asia, the waters of 
which they share with the Cobitidae, most of which are practically 
scaleless. Small size or absence of scales is, therefore, a conspicuous 
feature of the fish-fauna of that region, and the plates of Herzen- 
stein’s * great monograph offer in this respect a striking contrast to 
those illustrating the Cyprinidae in Day's Fishes of India. If, 
therefore, it had been only the Schizothoracinae and the Cobitidae 
which had manifested in Seistan signs of degeneracy in the scales, 
all that could have been said would have been that they ^re 
descended from species that possessed this feature, and provided 
no evidence that life in a low-lydng country was affecting ancestral 
characters in this respect. The case would have been to some 
extent parallel to that of Salmonidae confined in land-locked 
waters, for the small size of the scales in both the Schizothoracinae 
and the Salmonidae is probably due to the importance of a supple 


Discognathus 'variahilis^ Scaphiodon macmahoni, Schizothorax zarud'nyi, 
Schizopygopsis stoliczkae, N emachihts stoliczkae, Adiposia rJiadinaea, Adiposia 
macmahoni. 

^ Herzenstein, Fische, in Wiss. Res, Przewalski CentraFAs. Reis. Zool., Ill, 

,2), (ir ■ 
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integument in rapid-running water. Similarly with the Cobitidae, 
which h^e probably lost their scales in acquiring the burrowitrg 
habit. But the fact that the C^j^prininae also of Seistan are, as it 
were, casting off their scaly garment and by a different process 
from either the Cobitidae or the Schizothoracinae, suggests that the 
phenomenon has some other, strictly local significance, and that 
there is something in the environment of these fish that renders 
scales an encumbrance rather than a protection. But what this 
something is' we do not know.* 

Another general peculiarity of the fish of Seistan, possibly 
correlated with the degeiierac57- of the scales, is the brittleness of 
their fin-rays. This feature is so well-marked that difficulty was 
exx3erienced in preserving specimens with the caudal and dorsal 
fins intact. Possibly both phenomena may be due, directly or 
indirectly, to the peculiar composition of the water in which these 
fish live ; but this is a mere suggestion. 

# The species all seem to be mainly bottom-feeders, with at 
least partly ventral mouths and more or less flattened ventral 
surfaces. They do not, however, possess any highly specialized 
tactile organs, and their eyes, though rather small, are not de- 
generate. The fins are small , but at any rate in the Schizothora- 
cinae and Cobitidae, much larger proportionately in the young 
than in the adult. 

This is all we can say about the structural peculiarities of the 
fish-fauna of Seistan as a whole, but in two of the three species of 
Cobitidae a remarkable peculiarity occurs, namely, the persistence 
of the posterior part of the primitive dorsal fold in the form of 
a soft or adipose fin. This peculiarity has not been commented on 
hitherto in any Cyprinoid fish. It is not, however, found only 
in species from Seistan, for it is figured, apparently without com- 
ment in the Russian description, by Kessler in his Nemachilus 
longicauda from Turkestan. Moreover, as we will demonstrate 
later, the soft fin in these fish differs little in fundamental structure 
from the fold i^resent in a young post-larval stage in the allied genus 
Nemachilus. Its pei'sistence and slight modification in the species 
to which we give the generic name Adifosia is probably correlated 
with the necessity of burrowing in the mud in periods of drought. 
We will discuss the homology and function of the structure in 
detail when desciibing the genus. 

All we can say, therefore, on the subject of structural modi- 
fication in the fish of Seistan is that they are in several instances 
specialized forms, but that apart from a certain degeneracy of 
the scales, their specialization is not the result of evolution 
in their present home, but of long anterior specialization in 
the mountains of Central Asia. Their migration to the swampy 


i A suggestion has been made to us that the disappearance of the scales may 
be correlated with increased necessity for respiration by means of the skin, but 
this could hardly be affected by deciduous scales, which are only lost when the fish 
suffers rough treatment. 
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basin of Seistan has been in all probability too recent for any very 
marked change to have taken place in their structure, and, as is 
so often the case when a fauna survives in abnormal conditions, 
structural peculiarities are on the whole ICvSs marked than a 
physiological vigour and a power of reproduction sufficient to 
overcome adverse factors in the environment. It is too often 
forgotten that physiological evolution may take place, and fre- 
quently does take place, without visible boclil3' change. 

DESCRIPTION OF THE FAUNA. 

All the fish in the fauna of Seistan belong to the suborder 
Cyprinoidea and to the families Cyprinidae and Cobitidae. Those 
representing the former family belong to the two subfamilies 
Cyprininae and Schizothoracinae. Three species fall in the Cobi- 
tidae, and three in each of the subfamilies of Cyprinidae. 

Key to the Fishes of Seistan. 

A. Scales of large or moderate size present on some part 
of the body ; posterior pharyngeal bones stout, bear- 
ing coarse teeth arranged as a rule in more than one 
row; air-bladder large, free ... Cyprinidae. 

1. Lateral scales of large or moderate size, much less 

than loo in lateral line ; no greatly enlarged 

scales in the region of the vent ... Cyprininae. 

a. Lower jaw sharp, with an internal horny 

sheath ; no adhesive disk behind the mouth... Scaphiodon, 

Scales 37-39^, 2 barbels ; diameter of eye 4 to 

4|- times in length of head, depth of body 3i5 

to 3-J in total length ... .. 3 '. wacmahoin* 

b. Lower jaw blunt, without a horny sheath ; an 

adhesive disk behind the mouth ... Discognatlnis. 

i. Ventral surface covered with scales ; 4 

barbels ; adhesive disk without posterior 

free border ... ... D. adi^cus, 

ii. Chest naked ; 2 barbels ; po.slerior border 

of adhesive disk free ... /). phryne, 

2. Lateral scales, if present, small, more than 100 in 

the lateral line ; a sheath of greatly enlarged 

scales in the anal region ... ... Schlzothoraci- 

a. No lateral scales ; a scap\ilar patch of enlarged nac. 

scales present ; no barbels ; lower jaw 

sharp ... ... ... ... Sch izopygopsis. 

Mouth extending- backwards nearly as far as 
or slightly beyond the anterior border of the 
eye ; pectoral fin much shorter than head S. sioliczkae. 

b. Lateral scales present. 

i. Mouth terminal or subterminal, lower jaw 
blunt; ventral scales present; 4 bar- 
bels ... ... Schizotliorax. 

Scales at base of fins slightly enlarged ; 
anal sheath rather poorly developed ; 
lips normal ... "... ... S. zarudnyi, 

ii*. Mouth ventral ; lower jaw sharp, ventral 
scales absent ; barbels vestigial or ab- 
sent ... ... ... Schizocypris. 

“ . Origin of dorsal equidistant from e3'e and 

base of caudal, above posterior part of 
. pelvic ... ... S.brucei, 
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B. Scales vestigial or absent ; posterior pharyngeal bones 

slender, bearing a single row of slender teeth ; air- ^ 

bladder small, enclosed in bone ; at least 6 barbels 

present ... ... ... ... Cobitidae. 

1, No soft dorsal fin ... ... ... NemacMliis, 

Candal peduncle at least 3 times as long as deep, 

length of head 4-4^ times in total length (without 

caudal) ... ... ... ... N. stolicskae. 

2. A ridge-like soft dorsal fin present ... ... Adiposia, 

a. Dorsal and venmal profiles straight, parallel. .. A.rhadinaea. 
bt Dorsal profile irregular owing to the depression 
of the head and the convexity of the anterior 
part of the back. ... ... A. macinahoni. 



Ic. 


Text-fig. i. — Scales of Cyprininae. 

a. Donso- lateral scale of Scaphiodon macmahom\ X 17 

b. Doiso-^atcnil scale oi Discog'nnthus phiyne, X I7'|. 

c. Dorso-lateral scale of Disco gnat Jms adisczts, X • 

Family CYPRINIDAE. 

Subfamily CYPRININAE. 

Tbe Cyprininae are a dominant group in the fish-fauna of. 
India and are well represented even in that of Baluchistan and 
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Sind. They form a large proportion of that of Persia and are 
ahnndant in western Asia. In Seistan, however, only three species 
and two genera are known, and these are the only species (excei)t 
possibly Schizoeyfris brucei) that are not of direct Central Asiatic 
ancestr37'. 

The two genera are Discognathus ^ Heckel (which we distin- 
guish from Garra, Ham. Buch. ) and Scaphiodon^ Heckel. Both 
these genera probably originated in south-western Asia, l)ut 
whereas Scaphiodon has proliferated specifically in Baluchistan 
and has extended its range from southern Arabia southwards and 
eastwards through Mesopotamia and southern Persia, along the 
Mekran coast and through Sind to the Malabar Zone of Penin- 
sular India, Discognathus ^ of which only a few species are known, 
occupies a region extending from the North-West Frontier of India 
to Syria. Since or shortly before reaching India, however, it gave 
rise to a more highly specialized offshoot {Garra) which has sepa- 
rated into many species in the Peninsula and ranges, possil)ty 
from Syria ^ to Borneo and southern China. Scaphiodon^ Garra 
and probably Disco gnathus occur together in Oman. 

Genus Scaphiodon, Heckel. 

1878. Scaphiodo)?, Day, Fishes of India ^ II, p. 550. 

1913. Scaphiodon, Zugmayer, Abh. Wiss. K. Bay. Ak. {Math.-phys* 
Klasse), XXVI, p. 28. 

The geographical distribution of this genus is peculiar. It 
seems to centre in Baluchistan, in which no less than six distinct 
species occur. Thence it extends westwards to Persia and southern 
Arabia and southwards through Sind down the Malabar Zone of 
Peninsular India and inland as far as the base of the Nilgiris. 

Zugmayer ( op. cit. ) discusses the species known from Balu- 
chistan and Seistan- 


Scaphiodon macmahoni^ Begaii. 

1906, Scaphiodon macmahoni, Regan, J^oitrn. Sac. Bengal, H, p. S. 

To facilitate reference we quote Mr. Tate Regan's description 
of the species : — 

Depth of body 3| to 3^ in the length, length of head 4;, to 
4f. Snout obtuse, shorter than the post-orbital part 
of head. Diameter of eye 4 to 41 in the length of 
head, interorbital width 2|. Mouth inferior ; lower 
jaw with nearly straight transverse anterior edge; 
barbel originating directly below the nostril, shorter 
than the eye. Scales 37-39 4 between lateral line 


i The systeiTiatic position of the Syrian Discognailnts rttfns, Heckel, pre- 
viously regarded by one of us as a race of D. lamUi, Ham. Buch. is doubtful. 
No specimens are at present available to us, but the figure published in the 
journal of the Astatic Society of Bengal (N,S.) IX, p. 37, fig*. 2, suggests that 
the species is a true Discognathns {s.s.). 
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and root of the ventral fin, 16-18 round the caudal 
peduncle ; the two rows above the lateral line tlie 
largest ; scales of the lower part of the abdomen small 
or rudimentary. Dorsal III, 10, its origin equidistant 
from tip of snoub and base of caudal ; third simple 
, ray moderately strong, serrated in its basal half, | 
to a the length of the head and ir as long as the last 
branched ray, free edge of the fin straight. Anal III, 
6-7, the second branched ray a little longer than the 
first or the third and twice as long as the last, as long 
as or little longer than the longest dorsal ray. 
Pectoral, a little shorter than the head, extending § 
or f of the distance from its base to the base of 
ventral. Ventrals originating below the first branched 
ray of dorsal, extending nearly to the origin of anal. 
Caudal forked. Caudal peduncle ri to ia as long as 
deep, its last depth not more than | the length of 
head. Greyish above, silvery below, fins pale or some- 
what dusky. 

Two specimens 70 and no mm. in total length. The larger 
with tubercles on the snout and on the rays of 
the anal fin. 

Cyprinion kirmanensis ^ Nikolski, 1899, appears to be allied to 
this species, but differs at least in the larger eye, the 
thick and strongly serrated last simple dorsal ray, the 
form of the dorsal fin and the coloration.’' 

The lateral scales agree fairly well with Cockerell's ‘ descrip- 
tion of those of other species of the genus but differ in having 
ill-developed radii on the basal part and in lacking tubercles 
between the radii. The base resembles that of his figure of the 
scale of S. muscateiisis. Those on the ventral surface are entirely 
buried in the skin. They all appear circular on the surface, but 
the larger ones are sub-triangular, the distal end being produced 
and bluntly pointed. The smallest ventral scales are transversely 
oval and have the nucleus nearly central. Their basal radii are 
well developed. A lai'ge scale from the row above the lateral line 
has the following measurements: — length 3*9 mni., bi'eadth 4*2 
mm., distance of nucleus from base 0*8 mm. ; in a sub-ti'iangular 
ventral scale the^^ are, length x'j mm., breadth 1*8 mm., distance 
of nucleus from base 0*5 mm. ; in a small transversely oval ven- 
tral scale, length i‘i mm., breadth 1*3 mm., distance of nucleus 
from base 0*5 mm. 

Only two specimens are known, both collected by the Seistaii 
Arbitration Commission in the delta of the Helmand. We have 
examined the larger of the two, which is preserved in the Indian 
Museum. The tubercles on its snout and fins referred to by Regan 


^ Cockerell, Bidl. Bur. Fisheries (Washington), XXXII, p. 13S, pi- xxxiii, 
fig. 10(1912). 
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are of parasitic origin^ as is shown in the following note^ for which 
we* have to thank Dr. Baini Prashad : — 

The tubercles noted by Regan in the description of the large 
specimen of S. macmahoni are due to the encysted glochidia oi 
some Unionid. The arrangement of these parasites in this speci- 
men is rather striking. There are three to five slightly irregular 
rows on the snout and the region of the head below the eyes. On 
the anal fin there are six parallel rows following the linCvS of the 
fin-rays on either face. 

The number of glochidia in each row varies from about three 
to ten. In addition to those in the two situations noted by Regan 
in his account^ there are a few glochidia encysted on some of the 
scales of the ventro-lateral regions of the body between the ventral 
and the anal fins. 

Owing to the glochidia being in an adyanced stage of encyst- 
ment and the poor preservation of the specimen, it is not possible 



Text-fxg. 2. — One of the type-specimens of Scaphiodon inacNiahoni 
with encysted glochidia on head and fins. 


to ascertain all the larval characters. It is, however, clearly seen 
that the hinge-line is not straight but curved, and that the surface 
of the shell-valves is minutely sculptured. 

Owing to our limited knowledge of the anatomy of the 
Seistan Unionidae it is not possible to assign the glochidia to any 
definite species, but the 3 ^ may possibly belong to Lamellidens mar-* 
ginalis snbsp. rhadinaeus, Annandale and Prashad,^ a form widely 
distributed in the basin of the Helmand river and recently 
described.’' 


Scaf>hiodon macmahoni ^ Regan (type). 


Measurements (in millimetres), number of fin-rays, scales and pro- 
portions : — 


1. Total length (including* caudal) 

2. Length of caudal 

3. Greatest depth of body 

4. Length of head 


H4’6 mm. 
22‘2 ,, 
25*4 M 
21 ‘3 H 


i Bee- Ind. Mus,, XVIII, pp. 59-62, pi. viii, hgs. 7-n (iQlp). 
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5 - 

Width of head 

14*7 

6. 

Length of snout 

8*0 

7 - 

Diameter of eye 

4*5 

8, 

Interorbital width 

8*2 


Longest ray of dorsal 

167 

10. 

,, n M anal 

17-9 

II. 

Length of pectoral 

17*4 

12. 

No. of branched rays in dorsal 

10 

13 - 

> * ) } } j anal . . . 

No. of scales in L.L. 

6 

14. 

38 

15 - 

,, in T. Series above L.L, 


16. 

,, below L.L. 

12I 

17. 

between L.I.. and Ventral 

4 i 

18. 


576 

19, 


4 ' 5 i 

20. 


S' 38 

21. 

I -Caudal 

4'73 

22. 

I -Caudal 

^fi6 

23 - 

3 

I -Caudal 


24 


4’33 


Discognathus, Heckel. 

1843. DiscognathuSf Heckel in Russeger, Reisen, I, 2, p. 1027. 

1863. DiscognatJms (s.s.), Bleeker, Atl. Ichth^, III, p. 24. 

1919. Discog7iathus^ groM^ of /?. Annandale, Rec. Ind, Mus,, 
XVin, p. 67. 

The genus as restricted may be defined as follows : — 

Cyprininae with a ventral mouth situated only a short dis- 
tance behind the tip of the snout, with exposed cartilaginous jaws 
without horny covering, a fringed membranous, tuberculate^upper 
lip, a vestigial lower lip ; situated behind the mouth a more or less 
well-defined adhesive disk less than half ^ as wide as the head and 
consisting of a semi-cartilaginous pad with or ‘without an anterior 
but always without a posterior specialized border, at least partially 
free round the margin but often adherent at the sides or pos- 
teriorly. The snout not modified in either sex, Seven or 8 branched 
rays in the dorsal fin and 5 in the anal. Form compressed, but 
ventral surface slightly flattened. Branchial opening moderate ; 
opercular and praeopercular borders meeting those of the opposite 
side at an acute angle on the ventral surface some distance behind 
the adhesive disk ; branchial isthmus narrow. Scales at least 
nearly as broad as long, somewhat deciduous in the species 
examined, with well-defined radii at any rate on the distal part 
and concentric transverse striae at the base. Pharyngeal bones 
delicate, bearing ii elongate fixed teeth and at least one free, 
minute tooth ; dental formula (omitting free teeth) 5*3'3 3*3*5 or 
5*4*2 2*4*5 • teeth closely crowded together. 

Type-species : D, variabilis, Heckel (selected by Bleeker). 

This genus is distinguished from Garra (s.s.) by the more 
anterior position of the mouth, the less complex structure of the 
adhesive disk, less flattened ventral surface, and narrow branchial 
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isthmus. From Cirrhina and Crossoohilus it is separated by the 
presence of an adhesive disk on the ventral surface of the head. 
The jaws are also less sharp and not so bony. They have no trace 
of horny covering. Further, except in Cirrhina afghana from the 
Nushki desert, the characters of which are very divergent, the 
scales of the Indian species of Cirrhina are always distinctly longer 
than broad. The teeth also are stouter than those of Discog- 
nathus. 

The relationship of Discognathus to Garra seems ‘fairly clear. 
There can be no doubt that the former is the more primitive of 
the two, departing less from the normal Cyprinid type. This is 
borne out not only by the structure of the adult Discognathus 



T-Ext-fig. 3- — Pharyngeal teeth of Disco^nafhus. 

a. D. adisciis. 

b. D. phryne. 


but also by the fact that the young Garra passes through a stage 
in which the structure of the head agrees with that of Discog^ 
nathus. ^ We figure a young specimen of G. nasutus 7*4 mm. long, 
illustrating this point, with one of about the same size of Psilorhyn*- 
chus for comparision. It will be seen that its adhesive mental 
msk and also its branchial isthmus closel}’' resemble those of 
D. adiscus [Rec. Ind. Mus., XVIII, pi. xi, fig. i). We refrain 
from discussing this point further because Prof. D. R, Bhatta- 
charyya of Allahabad is at present engaged in a detailed study of 
the anatomy of the mouth-parts, etc., of these fish. 

The genetic relationship in the opposite direction between 
Discognathus on the one hand, and Crossoohilus and Cirrhina on 
ne other, though undoubtedly close, is not yet capable of full 
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discussion, which would involve an examination not only of all the 
Indian species assigned -to Cirrhina but also of the Malayan on^s 
assigned to CrossocMlus. We have made a somewhat cursory 
surve}^ of the former but find so much diversity of structure and 






Fext-fiCt. 4* — Garret nasiita and P silorhy iichxis tentaculaius, 
a. Lateral view of young D. nasitta showing dorsal fold (magnified). 
h. Lower view of head of same fish (further magnified) showing resem- 
blance of ventral disk to that oi Discognapiits adiscits, 

c. Young of PsiLorhynchus tentaculatiis zX a slightly later stage of develops 

ment (magnified). 

d. Dorsal view of head of same fish (further magnified) showing com- 

plete absence of disk. 


SO little correlation between the different peculiarities noted in 
certain species by former authors, that we think it best to put the 
subject aside for further consideration when more material from 
the Malay Peninsula and Archipelago is available. 
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Another point on which a few words may be desirable is tliat 
qf the use of the names Discognathus and Garra, The former was 
first applied by Heckel ^ to a grouj) of fishes including species of 
both genera. The original work is not available in India^ and we 
have to thank Mr. Tate Regan for the information that Heckel 
did not designate a type-species. Bleeker/^ however, in 1863, 
while accepting Garra as a generic name, recognized Discognathus 
as a subgenus, for which he selected D. variabilis ^ a form closely 
allied to D, phryne^ as type-species. The fact that he l)asecl the 
subgeneric division on the number of barbels, an unim])ortant 
character, does not invalidate his nomenclature, and if the group 
of which D. variahilis is a member is to be regarded as a distinct 
gen ns there can be no dispute as to its proper name. 

The status of the name Garra is a little more rloubtful. It 
was first proposed by Buchanan ^ as that of a division of CypnnuSj 
for a heterogeneous collection of convergent species including forms 
now referred to Cirrhina^ Psilorhynchus and B alitor a. No type- 
species wms selected, but Cyprinus lamia was described first, and 
the name of the division was that given locally to this fish. As 
has been pointed out in a former note in this volume (p. 77), it is 
doubtful what Cyprinus lamta, which may have been a composite 
species, really was ; but there can be no doubt -that it was a 
member or set of members of the genus we now call Garra. 

Various other names were applied to species of the same 
genus by the earlier writers on Indian ichthyology, such as Chon- 
drostoma^ Goniorhynchus and Platycara. The only one of these 
that need be considered is the last, as the others were originally 
given to fish unrelated to the Indian species. Platycara was 
coined by McClelland in 1838 to take the place of BalUora^ Cray, 
which he regarded as barbarous and etymologically incorrect. 
Gray's Balitoraj as is clear from the figure in the Illustrations” 
(fig. 192, pi. 68) was a Homalopterid, but the only species defin- 
itely assigned to Platycara by McClelland in his earlier work ^ was 
nasuius, which is equally certainly congeneric with Buchanan's 
Cyprinus {Garra) lamia. In the same paper McClelland described 
the genus Psilorhynchus ^ for another species included by Buchanan 
in his group Garra^ and the name Platycara is printed above that 
of Psilorhynchus, No one has disputed McClelland's right to 
separate this genus from Garra, In a slightly later, more com- 
prehensive and better-known work,® however, McClelland definitelv 
placed Gray's Balitora maculata m his genus Platycara, and as the 
earlier paper was clearly not meant to be comprehensive, it may 
be assumed that he always intended that this species should be 
what is now called the type-species of the genus. 


^ Heckel in Russegger, R&isen^ I, 2, p. 1027 (184'^). 

^ Bleeker, AtL Ichth., HI, p. 24(1863). 

3 Buchanan, ^ 'An Account of th^ Fishes 0/ the Ganges (1822). 

4 McClelland, yourn, Soc. Bengal^ VII, p. 944 (1838). 

6 McClelland, Asiatic Researchesy XIX, p. 246 (1839), 
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The name Garra was used in a double sense by Bleeker/ as 
that of a genus, in which he included species of both the genera 
recognized by us, and also [sem^i stricto) as that of a subgenus, from 
which he excluded the species accepted by us as the type-species 
of Discognathiis. Buchanan was not acquainted with any form 
belonging to this latter group, which is not found in the territory 
explored by him. 

Taking all these facts into consideration, we accept Jordan 
and Evermann's finding that Garra, Ham. Buch. is the correct 
generic name of the species assigned by Day to Discognaihus, but 
much of the synonymy in the Fishes of India under the latter 
name is incorrect. 

Discognathus adiscus, Aiinandale. 

1919. Dhcognathiis adiscm, Annandale, Rec. Ind. Mn,s.^ XVdIbp. 68, 
pi. X, fig. 2, pi. xi, fig. 1. 

The formula of the pharyngeal dentition is capable of two 
interpretations. Omitting the minute free teeth (found not only 
in this genus but also in Garra and Cirrhina) it . may be read 
either 5*4*2 2*4*5 or 5'3’3 3*3*5- The scales^ are subcircular, 
but slightly longer than broad, sinuate at the base and rounded 
distally. Some have a pair of lateral processes as shown in fig. r. 
They have nine or ten radii, which proceed obliquely forwards. 
About half of these radii arise near the nucleus, which is 
situated at about a sixth of the distance between the base and 
the distal margin ; the others are much shorter and arise nearer 
the distal margin ; long and short radii alternate, but not always. 
There are about 10 to 12 transverse striae near the base in fully 
formed scales. Deiitritic blotches and minute round dots of 
pigment are scattered on the distal part. The measurements of a 
large lateral scale are as follows: — length 3 mm,, breadth 2*7 mm., 
distance of nucleus 0*45 mm. 

We give measurements, etc. of a series of specimens from 
Seistan. 

In many respects this is the most primitive species of the 
genus known and the most closely related to Cirrhina. It is 
interesting to observe that the young of Garra nasuta*, one of the 
most highly specialized member of its genus, passes through a 
stage at which the mental disk is very similar to that of D. adiscus, 

D. adiscus lives in still or sluggish water and feeds on algae 
on a muddy bottom. It is markedly gregarious and may some- 
times be seen on the surface of water-channels in the evening in 
shoals. In the plain of Seistan D, adiscus and the young of 
Schizothorax zarudnyi are almost equally abundant in pools left in 

i Bleeker, Ail. Ichih., Ill, p. 24 (1863). ; 

^ Jordan and Evermann, The Genera of Fishes^ 115 {1917). 

S This statement is not in verbal agreement with that of Cockerell, Bull. 
Bur. Fish. (Washington), XXXII : 1912) ; but the question is one of degree. 

* See Annandate, Fee. Ind. MitS'. XVI, p. 132, pi. ii, fig. 2. 
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dry stream-beds in December. They perish annually in enorrnous 
plumbers at this season as the water grows salt oi toiu owing 
evaporation or to the excreta ot large flocks of sheep anc gc>|i 
belonging to the nomad tribes who camp near the stream-lie (is. 
The Discognaihus is found, alone or with D. phryne, 
permanent irrigation channels and is very abundant in those tha ^ 
supply the garden of the British Consulate at Nasratabacl oi 
Shahrd-Seistan. A few moribund individuals were caught at the 
same season in the reed-beds of the Hamun-i-Helmand, but the 
reason why they were dying was not apparent, for the water was 
neither salt nor foul. Numerous healthy individuals were (captured 
in a reedy canal leading out of the Hamun a few days later. 


Discognathiis adiscus^ Annandale. 

Measurements {in millimetres). Number of Fin-rays^ Scales and 

Proportions, 


I 

Total length (including 
caudal) . . 

1 

Iso-S 

58-9 

41*0; 70*4 

41*5 

56-3 

57-3 

S4'« 

S37 

6o'0 

527! 46*0 

a 

Tength of caudal 

1 1 1*0 

13-0 

9*oi 14*6 

8*2 

13*0 

13-1 

i ii'4 

14 0 

13*0 


ro*o 

3 

Greatest depth of body. 

1 9*0 

107 

8 -of 13*6 

8*1 

II'O 

II'O 

9*5 

iro 

I0'2 

lO'O 

7-0 

4 

Length of head 

1 9-? 

n*5 

7*5 

i 12*9 

8*0 

10*6 

10*8 

I0'3 

n-5 

io'6 

10*4 

9*0 

5 

Width of head 

! 7*8 

8*2 

5*6 

i 9*0 

6*1 

7*8 

7*8 

! 7‘0 

1 7*‘^ 

8*6 

7*2 

6*2 

6 

Length of snout 

1 3*3 

4-6 

3*0! 5*0 

3*2 

3*9 

4*5 

* 3*5 

, 4*^ 

40 

3*8 

3*0 

7 

Diameter of eye 

1 2*5 

2-Q 

2*2 

i 3*3 

2*4 

3*0 

3-l! 3'0, 3-3 

3*0 

2-1 

2*6 

8 

Interorbital width 

4*3 

5*0 

4*0 

1 6-8 

4*0 

5*0 

5*0 

4‘9 

5*0 

5*2 

S*c 

4*2 

9 

Longest ray of dorsal. 

9*2 

12*5 

9*2 

I4‘6 

8*3 

II'O 

11*3 

10-6 1 3*0 

12*2 

10*8 

9*8 

10 

Longest ray of anal . . 

7-0 

8*4 

5*1 

10-3 

6*0 

7*5 

77 

6 '9 

9*6 

8*8 

8'2 

6.5 

II 

Length of pectoral . . 

7*4 

107 

6*9 

12-8 

7*1 

9*2 

10*0 

9 3 

II’2 

107 

8 '6 

8*0 

12 

No. of branched rays 
in dorsal 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

X3 

No. of branched rays 
in anal . . 

S 

5 

5 

5 

5 

5 

5 

5 

S 

5 

5 

S 

14 

No. of scales in L.L. - . 

37 

36 

36 

37 

37 


37 

37 

37 

35 

35 

36 

15 No, of scales in trans- 
1 verse line above 'L,. h. 

5 

5 

5 

5 

5 

1' 37 

5 

5 

5 

5 

5 

5 

5 


No. of scales in trans- 
verse line below L.L. 


6 \ 

6,1 

6\ 



61 

6i. 

6i 


64 

6 i 

171 

h -• 

4'S9 

4' S3 

4*55 

4’82 

5 'o 6 

4*33 

4*37 

4*8 

4'5S 

4*61 

4 43 

4^3 

i8| 

i •• 

S ‘6 

5'S 

5*/2 

5*^7 

yi 2 

S'lr 

S'2 

sy 6 

5'79 

5*88 

S'23\ 

^'S7 

19 

i .. 


5'/ 

S ’46 

S '45 

gi 8 

S'3^ 

5*3 

S '32 

5'53 

S ' 66 

S'03 

5*ii 

20 

A 

3'd 

3'9 

3 '41 

3’9 

3’3 

3'S3 

3'4S 

3*43 

3'S 

3\')3 

2*73 

3*4^ 

2l| 

i-Caudal 

2 ’ 

3'S9 

rs 3 

3'SS 

3'S2 

4'o6 

3'33 

3'37 

3*S 

3'SS 

3*hi 

3*43 


22: 

I -Caudal 

3 ^ 

4'4 

4^3 

4'0 

4 ^i 

4'i3 

3 '93 

4'0 

4 'S '7 

4 ’Sr 

4 -^ 

4*0s 

5*4 

231 

1 

j 

i-Caudal 

4 ’ 

4'3 

4'0 

4' 26 

4 ' 3 ^\^ 

4'i6^ 

4'o8 

4'07j 

4‘2I 

4*3^ 

\ 4-43 

i 

'\3*9 

4*0 


Discognathus phryne, Annandale. 

? 1897. Discognaihus •variabilis^ Nikolsky, Ann> Mas. ZooL Ac. Sci\, St 
Petersburg, II, p. 347. 

1899. Discognaihus 'variabilis, Nikolsky (? in part), ibtd , IV, p. 41a. 
1906. Discognaihus variabUis, editorial note to Regan, J^oucn, Soc, 
Bengal, II, p. 8. 

19x9. Discognathus phryne, Annandale, Rec, Ind. Mils,, XVItl, p, 70, 
pi, X, fig. 3 ; pi. xi, fig. 2, 
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The arrangement and structure of the pharyngeal teeth is 
very similar to that in D, adiscus, but they are a little stoutes. 
We find ill two specimens of a large series that small vestigial 
scales occur on the sides of the abdomen. In these specimens gf 
scales, including the vestigial ones, can be distinguished below the 
lateral line on each side. We have not found any trace of scales 
on the dorsal line. Fully formed scales are shorter in proportion 
than those of D. adiscus and differ in being ornamented with radii 
below as well -as above the nucleus. The circular striae are more 
numerous and less regular and the scale has a much more reticulate 
appearance. The following are the measurements of a large scale 
from just above the lateral line : — length i'8 mm. ; breadth 
2 mm. ; distance of nucleus from base 0*3 mm. The specimens of 
which measurements are ^ given in the table are from the Pishin 
district of northern Baluchistan^ except No. 6, which is the type- 
specimen from Seistan. 

This species has been generally confused with D, uariahilis , 
Heckel, from which it differs, according to the description given 
by Gunther,^ in the size of the eye as well as in its naked ventral 
and dorsal surfaces. It is impossible, therefore, to discuss the 
geographical distribution in detail. D, variahilis has been recorded 
from several localities in Syria, Mesopotamia and eastern Persia, 
Records from the last district probably refer to D. phryne. 

D, phryne is, with the exception of Nemachilus montanus 
(McClell.) (not the N, montanus of Bay), by far the most abundant 
fish in the small streams of the Quetta and Pishin districts of 
northern Baluchistan at altitudes between 5,000 and 6,000 feet. 
It is not found in very rapid water but lives in thickets of Chara- 
ceae and other algae growing on a mudd}?' bottom. Its food con- 
sists mainly of soft filamentous algae. At the Kushdil Khan 
reservoir it was observed in winter to collect in large numbers in 
pools into which water of a comparatively high temperature was 
flowing from underground sources into the outflow. The colour is 
much darker in vei'y clear than in muddy water. In Seistan the 
species occurs in irrigation channels and probably {fide Nikolsky) 
in the reed-beds of the Hamun. Several specimens were captured 
by the members of the Seistan Arbitration Commission in the 
delta of the Helmand. 


1 Gunther^ Cat. Fish. Brit. Mzts.^ VII, p. 71 (1868). 
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Discognathus phryne, Annandale. 

Measurements {in millimetres). Number of Fin-rays^ Scales and 

Proportions, 


"I 

Total length (including caudal) 


53*0 

63-3 

46-4 

5S'3 

747 

66 ‘o 

70*0 

38*0 

39*c 

S'C 

2 

Tength of caudal 


12*4 

14*4 

107 

12*6 

15-0 

15-0 

12*0 

9*0 

3 

Greatest depth of body . . 


9*2 

12*9 

8*8 

10*6 

12*8 

13*2 

15*0 

8*3 

8*5 

4 

Length of head 


10*5 

13*2 

9*6 

ii‘4 

13*8 

12*8 

13*0 

8*1 

8'C 

5 

Width of head 


7'9 

10*3 

6-8 

8*1 

I0'9 

9-6 

11*0 

6*0 

6’c 

6 

Length of snout 


4*0 

54 

3-8 

4*8 

5*0 

5*3 

5*5 

2*8 

3'C 

7 

Diameter of eye 


2*2 

3-0 

2*0 

2*3 

3*0 

2*9 

3*3 

2*0 

2*1 

S 

Interorbital width 


5*0 

6-8 

4*6 

5*1 

6*0 

5*8 

6*8 

4*0 

4*C 

9 

Longest ray of dorsal 


0*0 

12*2 

8-0 

8-6 

11*9 

12*5 

12*9 

7*5 

6*3 

lO 

Longest ray of anal 


7-8 

10*5 

7*5 

8*6 

97 

9-5 

10*0 

5*2 


II 

Length of pectoral 


9*9 

irs 

8-0 

97 

ii*S 

10*4 

11*5 

8*0 

6’C 

12 

No. of branched rays in dorsal 


7 

7 

> 

7 

6 

7 

7 

7 

7 

13 

No. of branched rays in anal 


5 

5 

5 

5 

5 

5 

5 

S 

5 

M 

No, of scales in L.L. 


35 

33 

33 

34 

40 

35 

3^ 

35 

35 

^5 

No. of scales in transverse 
above L.L. 

line 

5^ 

4i 


4| 

: 6i 

54 

64 

54 

34 

i6 

1 

No. of scales in transverse line be- 
tween L-L. and ventral 

4i 


5i 

Si j 

1 

44 

54 

54 

54 

17 

i .. 


4'27 

4'4 

4'33 

4*37, 

4-g8 

4‘4 

S-8I 

4-22 

4‘8/ 

18 

i 

. , 

5’76 

4'9 

5‘27 

5*2/ 

S‘83\ 

5*0 

4'66 

4'57 

4'5^ 

•9 

h 

. . 

S'os 

4^8 

4'83 

4'8s S'83 

S'IS 

'5' 38 

4-6g 

4'83 

20 

4 

. . 

4'71 

4'4 

4'8 

4^95 

4‘6 

4*41 

4-03 

4-05 

3‘St 

2! 

I -Caudal 

2 ’ * * 

. . 

3-27 

3’ 4 

b'33 

3'37 

5-98 

3*4 

4’8j 

3-22 

'<3-87 

22 

I -Caudal 

3 ^ * 

. . 

4'4i 

3'8 

4'OS 

4'02 

4'66 

3'86 

3'86 

3-49 

.3'64 

^3 

i-Caudal 

4 ' " 


3^86 

3'7 

3'7^ 

3-74 

4-32 

4'0 

4'S 

3'S8 

3-87 


Subfam. SCHIZOTHORACINAE. 

This subfamily is distinguished from the Cypritiinae by the 
Salmonoid facies of the species, their small or degenerate lateral 
scales and the presence of an anal sheath consisting of folds of 
skin covered with greatly enlarged scales arranged in two parallel 
longitudinal rows. 

We have already commented on the two most noteworthy 
features of the Schizothoracinae, their geographical isolation and 
their superficial resemblance to the Salmonidae. It may be well, 
however, to state more precisely the characters wherein this 
resemblance consists, and those whereby the subfamily is linked to 
the Cyprininae. 

The resemblance to the Salmonidae is entirely external. It 
consists in the graceful but powerful frame of the fish, their small 
scales and usually silvery, often spotted colouration. The close 
relationship to the Cyprininae is manifested in the whole structure. 
One or two inaportant features of agreement may be noted. The 
air-bladder in both subfamilies is normally very large and is divided 
into a larger 'posterior and a smaller anterior region by a transverse 
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constriction. The pneumatic duct is long and slender and opens 
into the posterior part of the bladder just behind the constriction? 
In Schizothorax zarudnyi the weberian ossicles closely resemble 
those of so different-looking a Cyprinid as Labeo fohita, to which 
one of us has recently devoted special study in reference to these 
bones. The alimentary canal also is closely similar in the two 
fish,- 

There is a strong probability that the Central Asiatic sub- 
family is related to the Labeo section of the Cyprininae^ from 
which it has been derived as a result of isolation in mountain 
rivers flowing rapidly at high altitudes. An important factor, 




c. 



TexT'FIG. 5. — Scales of Schhothoracinae. 

a, Dorso-lateral scale of Schizothorax zarudnyi, X 17^}. 

b, Dorso-lateral oi Schizocypris brucei specimen), X 37^. 

c, Anal scale of Schizopygopsis stoliczkae from Siestan, X 17-^-. 


noticed by Stewart^ in Tibet, is probably the necessity for long ' 
and arduous migrations at different periods of life. 

The three species (each of a different genus) that live in the 
lowlands of Seistan are either identical with or very closely related 
to mountain forms, but, as we have already noted, their isolation 
in a depression has not produced any very noteworthy structural 
Inodification of a general kind, perhaps because it is still too recent. 


i Stewart, Ree. Inch Mus,, VI, p, 73 (1911). 
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Genus Schizothorax^ Heckel. 

1888. Schisoihorax, Herzenstein, Fische, p. g6, in 1 ^/ 55 , Res. Prse'walski 
^ Ce 7 ztral-As. Reis., ZooL III (2). ^ 

1916. Schi^oihoyax, Vindguerra, Ann. Mus. Civ. Star, Nat. Genova, 

(3), VII, p. 123. 

The genus is well represented in the Helmand system , whence 
Vinciguerra (loc. cit.) has given the names of the following five 
species: — S. brevis^ McClelL, S. macrolepis (Keys.)_, S. minuius, 
Kessler, S. riichianus (McClelL), and S, zarudnyi (Nikolsky). There 
is also in the Indian Museum a mutilated skin from the old collec- 
tion of the Asiatic Society of Bengal labelled Schizothorax 
labiatus, McClell. Helmund R., Afghanistan.” The specirnen is 
too imperfect to substantiate the identification, but the species to 
which it has been assigned is too distinctive to have been readily 
mistaken. We have thus six species 'known from this river- 
system, but except S, zarudnyi all these species have been found 
only ill the upper waters at comparatively high altitudes. S. 
zarudnyi^ moreover, is so closely allied to S. intermedius^ McClell., 
a species common in some parts of the mountains of Afghanistan, 
that there can be little doubt as to its having originated as an 
isolated race of that species. 

Schizothorax zarudnyi -(Nikolsky). 

(Plate XV, figs. I, 2). 

1897. Apiostoma sariidnyi, Nikolsky, Ann. Mus. ZooL Ac. Set., vSt. 

Petersburg, II, p. 346. 

1899. ScJiisothorax zarudnyi, id., ibid., IV, p. 409. 

This species is, as we have already stated, very closely allied 
to 5 . intermediuSj McClell.,^ but the following differential charac- 
ters are constant in a large series of adult specimens : — 

1. The paired fi.ns are much smaller. 

2. The branchial isthmus is longer and narrower. 

3. The scales are slightly enlarged at the base of all the fins, 

especially the dorsal and the anal. 

Among the races assigned to S. intermedius by Herzenstein 
S. zarudnyi comes nearest affinis^ Kessler [op. cit,^ p. 113, pi. xiv, 
fig. i), but the snout is more pointed and the paired fins smaller 
and there are no greatly enlarged scales behind the* opercular 
border. 

These differences may seem to some ichthyologists of no more 
than racial value and we have already admitted that we believe 
S. zarudnyi to have originated from 5 . intermedius as a local race. 
The differences are, however, so constant that we consider it more 
convenient to regard the Seistan fish as now specifically distinct. 

The colouration varies with the environment. In muddy 
water the back and fins are pale olive-green, the sides faintly 


I Herzenstein {pp. cit., p. 106) does not regard the form identified with 
McClelland’s species by Day as the forma typica, but see Gunther, Cat. Fish.. 
Brit. Mus. 
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tinged with green and the belly pure white. In the yellow water 
of the reed-beds the back and sides are much darker, sometimes 
almost black. A few silvery scales are always present on the 
'back and some adult males have the fins reddish, and dull red 
specks scattered on the dorsal surface. 

The following measurements of a large male and female were 
taken from freshly .killed fish : — 


Total length . . 

460 mm. 

490 mm 

Tength of head . . 

92 

106 „ 

lyength of eye . . • 

ri ‘5 ,, 

13 >, 

Tength of caudal fin 

74 

74 

Depth of bod}^ . . 

86 „ 

86 „ 





Text-fig. 6. — Pharyngeal teeth of Schizothoraz zarttdnyi, 

a. Lateral view of lower pharyngeal bone (X 3). 

b. c. Internal view of the bones of two sides in another specimen 

showing lateral variation. 

There are great differences in appearance, proportions and 
lepidosis between young and adults of this species, the chief 
being that the young are more slender, more silvery, have very 
much larger dorsal and caudal fins and eyes, and more imp Aiectly 
developed scales. In specimens between 56 and 66 mm. long we 
can detect no scales at all, while in those from 91 to 95 long they 
are much smaller in proportion than in the adult and are devoid 
of circular striae. 

, In specimens up to 123 mm. long the caudal fin occupies 
about 1 of the total length, while in the adult it occupies only 
from to r. In specimens up to 93 mm. long the dorsal fin is 
considerably deeper than the body; in one 123 mm. long it 
is almost as deep, but in the adult it is distinctly less deep. The 
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greatest depth of the body is contained from 8i to 6} times in the 
total length in young fish less than 124 mm. long, while in adults 
it is contained only from 4| to 5|. times. In the proportions of 
the total length without the caudal to the greatest depth the 
differences are smaller^ the figures 6 to 6r for fish under 67 mm. 

5 ^01 individuals between 90 and 123 mm. long and from 
4 “to 4| in the adult. The proportion between total length and 
length of head is less different at different ages, and that between 
head and body (without the caudal) and head is still more uniform, 
practically no difference existing between young and adult. In 
length of eye in that of head there is a great difference. In speci- 
mens betwj'een 56 and 92 mm. long it is roughly from 2« to 
times, in one 123 mm. long 4^ times, in the adult 71 to 8 times. 
In the young the spiny dorsal ray is also proportionately more 
slender and bears relatively much longer denticulations than in 
the adult. In the young these denticulations have a spin^’^ char- 
acter. 


Schizothorax zarudnyi, Nikolsky. 

Measurements {in millimetres). Number of Fin-rays, Scales and 

Proportions. 


Total length (including 
caudal) 

2 I/ength of caudal . . I 

3 Greatest depth of body . . 

\ Length of head 

; Width of head 
5 Length of snout 
^ Diameter of eye 
f Interorbital width 

> Length of caudal peduncle. 

> Depth of caudal peduncle . . 
Longest ray of dorsal 

! Longest ray of anal . . 1 
Length of pectoral . . | 

No. of branched rays in 
dorsal 

No. of branched rays in 
anal 

No. of scales in L.L. . . j 
No. of scales in transverse 
line above L.L. 

Nc. scales in transverse 
lind "below L.L. 


I -Caudal 
I. Caudal 


i-Caudal 


'65-9 91*3 

lyi 18-15 
8*9 14*4 

14-4 i8*8 
7*7 10-13 

3*5 5*0 

4*3 5 'I 

4*1 7*1 


92*1 122*5 320*3 42I*Oj 

81*4' 24*1 47*2 59*1 


14*5 I9’5 
19*7 25*2 


67*0 83*2 


285*5 ^S^'O 
46*5 43*1 
S^'S 45 '3 


72'6| 93*5 ^4-9‘ 55 4 


14*6 19-5 , 20*4 24-6 47‘S ^>S"3 46*0 4^7 

8*45 12-6 I i2*o| 17*3 41*1 58*9 37*7 33*8 

i 8*9 j I3'6 13*5; 18 • I 42*2 62*3 36-0 36*8 


5 5 S S 5 

.. 107 no 108 106 


35i 33k 33i 3^k 


* * 34 J 3S4 354 344 

5*0^ 7-/ I 6' 14 60 

d'j 4'7^ 5’06 3,0 5'5 

4'8 4'4 4'5 4'4 4'5 

4'73i 7'r S-o 7^43 


3'9 3 3'7 j 3*77 

4'OS s*7S. 6'6 j 5*7 I 4^8 


4'07\ 4*3 4*0 4'G 
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Schizothorax zarudnyi is a gregarious fish abundant in an 
adult condition in the pools among the reed-beds of the Hamun- 
i-Helmand. The roe appeared to be ripe in specimens examined 
in December. Its food^ unlike that of most species of its genus^ 
consists largely if not exclusively of other smaller fish. From the 
fact that only adults were taken in the Hamun in winter^ it is 
probable that the young make their way up stream in the flood- 
season. They are extremely abundant in pools left in the beds of 
effluents of the Helmand or in the desert near these effluents, 
when the floods subside. . It seems probable that the specimens 
we have examined represent the growth of at least five years and 
that sexual 'maturity is not obtained in a shorter period than 
four years. If this be so, the young of a year old are about 56- 
66 mm. long ; those of two years from 91 to 95 mm., and those 
of three years about 125 mm. 

Both large individuals from the Hamun and young ones from 
small pools were infested by an immature Trematode, which was 
encysted in their skin, in the superficial muscles, in the membrane 
of the fins and on both the outer and the inner aspect of the 
operculum. The cysts were of a blackish colour and resembled 
those shown in Herzenstein's figure of S. altior {op, cit.^ pi. xii, 
fig- i). We hope that a description of this parasite will be pub- 
lished later. 

S. zarudnyi is the only fish commonly caught for food in 
^ Seistan, A description of the methods by which it is caught will 
be found in the appendix to this paper. 


Schizopygopsis stoliczfcae, Steind. 

i888. ScJiizopygopsis sfoliczkae^ Her;ienstein, op. cii.^ p. 191, pi. xvi, 

fig- 3* 

1911. Schizopygopsis sfoliczkae, Stewart, Rec. Ind, Mus.^ VI, p. 73,, 
pi. iii, figs. I, 2 and 3. 

Specimens from Seistan, whence we have examined a faiily 
large series, apparently represent a dwarfed race. The largest v''e 
have seen is only 195 mm. long, and even smaller individuals 
are sexually mature. The two types of head referred to by 
Stewart {op. cit.) as the stoliczkae and the sevewzovi type are 
both found, without intermediates, in our series, but the former 
occurs only in two specimens and is not correlated with differences 
in proportions. We can discover no structural peculiarity in this 
low-altitude race except that there is a regular double row of large 
scales extending forwards in continuity with the anal sheath as 
far as the base of the ventral fins. Traces of a similar forward 
extension of the sheath are, however, to be found in certain speci- 
mens from high altitudes in the large .collection from various 
localities preserved in the Indian Museum. We do not, therefore, 
consider it advisable to give the Seistan fish a racial name. 

The series was collecteii by the Seistan Arbitration. Commis- 
sion in the delta of the Helmand. The species has a wide range in 




1920.] N. Annanda^E & S. I,. Hoea : The Fish of Seistan. 175 


Schizopygopsis sioliczkae, Steind. (Seistan). 

Measurements {in millimetres). Number of Fin-rays, Scales and 
r Proportions. 


Total length (including 



caudal) 

52*3 


I^eiigtb. of caudal 

10*1 

3 

Greatest depth of body 

9*0 

4 | I/cngth of 3iea-d 

11*6 

s 

Width of head . . 

57 

6 

Length of snout 

3*3 

7 

Diameter of eye 

3*5 

8 

Interorbital width 

3-6 

9 

Length of caudal peduncle. 

7*2 

lo 

Depth of caudal peduncle. 

3*0 

II 

Longest ray of dorsal 

9*3 

12 

Longest ray of anal 

6*6 

13 

Length of pectoral 

7*1 

14 

No. of branched rays in 


dorsal 

No. of branched rays in 

7 

16 

anal 

5 

_ 

S'O 

17 

i 

5-8 

18 


4*5 

19 

i-Caudal 

3'3 


4 

I -Caudal 

4 'i 


2 ^ 

i-Caudal 

4'66 

22 

11 ’ 

3-62 

23 

0 

-/’d 

2'4 


70*2 

70*3 

179-8 

122*6} 195*2 

141*2 

133*2 

107*4 

13*6 

14*4 

26-3 

22*5 

j 32'8 

26 9 

26*3 

20*0 

12*4 

12*4 

24-6 

23*0 

1 32'4 

24 * s 

2 ^ S '4 

17*3 

15*1 

15*3 

34*1 

26*8 

39-6 

28*3 

30*2 

22*4 

8*3 

7*5 

20*0 

14*9 

24-8 

17*6 

17*0 

11*1 

471 

4*9 

9 -S 

8*2 

12*0 

9*2 

9*5 

6-2 

4*2! 

• 4’5 

6*8 

5*2 

7*8 

6*2 

6*0 

5*2 

5*0 

S’O 

9*8 

8*1 

12*5 

8*6 

10*0 

7*2 

12 


20*0 

i6’2 

23*0 

9*8 

i7*r 


6*0 


8-8 

7*0 

10*0 

4*3 

8*0 

. . 

11*5 

12*0 

25*4 

i 9‘3 

34*2 

25*0 

23*0 

16*0 

9*2 

8-2 

24*6 

i8*2 

29*3 

24*0 

24* T 

15-4 

9*5 

10*0 

23*0 

iS'i 

31*5 

22*7 

22*0 

15-8 

7 

S 

8 

8 

8 

8 


8 

5 

5 

5 

5 

5 

5 

5 1 

5 

S'i6 

4-9 


5*45 

5 *P 5 

5*55 

5*05 

5*57 

5*6 

\ S'67 

7'3 

5*53 

< 5*02 

! 5 * 75 ' 

5 * 2 J 

< 5*2 

4 *d 5 

\ 4'6 

5‘27 

4'6 

49 


4 * 4 / 

4'7^ 

3'0 

3'4 

S'o 

4‘6 

5'07 

1 4 * 5 d| 

5 *J 

4'3 

4'i 

3'88 

S'83 

4'4 

4'95 

4*25 

4*05 

4'37 

1 

4*5d 

4'S 

6'2 

4'35 

5*09 

4'66 

4*2 

S'OS 

3' 7 4 

5 *d 5 

4'S 

4'03 

4'1 

4-03 

5 * 54 | 

5*9 

2'0 

•• 

2'27 

2‘3 

\ 

2'3 

' 2-2S 

2’13 

•• 


Schi2ocypris, Regan. 


1914. Schizocypris, Regan, Ann. Mag. Nat. Hist. (8), XIII, p. 263. 

As Mr. Regan’s description of the genus is very short, it may 
be redescribed as follows : — 

Schizothoracinae with an inferior mouth, which is broad, 
transverse and protrusible. The snout projects beyond the 
mouth. The integument of the upper jaw is thin and 
adherent and there is no labial fold. The lower jaw is also 
covered with thin adherent integument. It is prominent 
but not very sharp and has a spatulate appearance from 
below. The barbels are absent or vestigial. The scales 
are confined to the sides and those of the scapular region are 
not greatly enlarged; those of both scapular and lateral 
regions are subcircular with radii well developed both above 
• and below the nucleus and completely surrounded by 
circular striae, which are interrupted by the radii ; the 
anal sheath is well developed. The dorsal fin is moderate, 
with 8 unbranched rays in the type-species ; the last 
undivided ray is bony and denticulate. The form of the 
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bod}^ is graceful, somewhat compressed, but with a rounded 
belly. The caudal peduncle is distinct.. The pharyngeal 
teeth are broad and differ from those of Schizothora%y 
in possessing a flat tip ; the dental formula is 2*3*4|4’3*2. 

In general facies this genus resembles Schizopygopsis, from 
which it is distinguished by the presence of small scales on the 
sides and the absence of large scales from the scapular region. It 
diflfers from Schizothorax in the structure of its mouth and pharyn- 
geal dentition and in having the abdominal surface naked. 

Schizocypris brucei, Regan. 

(Plate XV, fig. 3). 

1914. Schisocypris byncei^ Regan, loc. cit., fig. B. 

The specimens before us are young and closely resemble 
immature specimens of Schizothorax zarudnyi^ with which they 
were confused in the field, in appearance. Allowing for parallel 
differences in proportions we see no reason to regard them as 
distinct from the type-species of the genus, but as these differences 
exist, we think it best, in order to avoid any possibility of con- 
fusion, to describe our specimens in detail. The largest of 
them is nearly 48 mm. long without the caudal. 

The dorsal profile is considerably and regularly arched, the 
ventral profile slightly convex. The greatest depth of the body 
is contained from 4^ to 4f times in the total length without the 
caudal. The caudal peduncle in the largest specimens examined 
is twice or nearty twice as long as deep. The head is large, its 
length being contained from 3I to 4 times in the total length 
without the caudal. The snout is short and bluntly rounded and 
appears somewhat swollen in lateral view. It is slightly longer 
than the eye and less than half as long as the part of the head 
behind the eye. The upper surface of the head is flat. The nos- 
trils are situated close to the eye, a little in front of it. The 
is large, its length being contained 3 to 3| times in that of the 
head and about ij times in the interorbital width. The arc of the 
mouth is very wide and the posterior end of the maxilla is situated 
in front of and considerably below the eye. The fins are large 
and the dorsal is higher than the body ; its margin is straight but 
slanting. The pectoral is shorter than the head. The scales 
appear to be fully developed and those of the lateral agree in 
structure with those of the scapular region. They are slightly 
broader than long, slightly sinuate at the base and differ markedly 
from those of Schizothorax in that the nucleus is situated at about 
a third the length of the scale from the free margin. The circular 
striae are about 7 in number. The radii are widely spaced and 
are considerably longer below than above the nucleus. The scales 
of the scapular region are of moderate size. They become gradu- 
ally smaller from before backwards. Those on the upper parts 
of the sides, bordering the rather narrow naked dorsal region, are 
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very small, but those at the base of the dorsal fin are a little 
larger. Those near the lateral line are of intermediate size; 
Towards the tail all the scales are poorly developed and hard to 
distinguish. The lateral line runs along the middle of the caudal 
peduncle, then slopes gradually downwards, proceeds along the 
body w'ell below the middle and finally slopes upwards just behind 
the head, along the top of which it runs to the tip of the snout. 
The colour is bluish above and silver3^ on the bell^^ and sides 
There are sometimes a few small black spots on the latter. 


Schizocyfris hrucei, Regan. 

Measurements {in millimetres). Ntimber of Fin-rays and Proportions. 


I 

Total length of body (caudal exclud- 
ed) 

45 -2 

47*8 

42*4 

42*7 

32'S 

23*8 

2 

Greatest depth of body 


9-6 

10*5 

9*4 

9*7 

7*1 

4*7 

3 

I^ength of head 


11*6 

12*2 

11*2 

r i-o 

S-s 

6*3 

4 

Width of head 


7*1 

7-8 

7*0 

7*0 

5*0 

3*3 

5 

I/cngth of snout 


3-8 

4*0 

3*7 

3*1 

2*5 

17 

6 

Diameter of eye 


3-25 

3-6 

3*2 

3*3 

2*7 

I '8 

7 

Interorbital width 


4*9 

5-0 

4*3 

4'2 

3*8 

2-5 

8 

longest ray of dorsal . . 


T3*I 

11*3 

ro*4 

117 

9*3 

6*25 

9 

,, „ „ anal 


8*0 

8-6 

/•6 

8*2 

5*6 

4*35 

10 

Dength of pectoral 


9-0 

I 9*1 

8*3 

8-1 

5*8 

4'5 

II 

No. of branched rays in dorsal 


8 


8 

8 

8 ' 

8 

12 

,, ,, ,, ,, j, anal 

Length of caudal peduncle 


5 

5 

5 

5 

1 5 1 

S 

13 


8 

7*9 

6*8 

7*0 

6*5 

5-0 

14 

Depth of caudal peduncle 


3*8 

4*S 

40 : 

4*0 

2*7 

17 

IS 

i .. 


4*7 

4*55 

4*5^ 

4*4 

4’57 

4*21 

i 6 

i .• 


3'P 

3'9^ 

3'78 

3^88 

3*82 

3'77 

17 

7f • * 

. . 

3'sr 

3' 39 

3’S 

3'33 j 

3'J5 

3'5 

18 

iil . . 

• * 

* • 

2'1 

rrs 

ry 

^*75 

TLi 

2'94 


The species was described from Waziristan in the eastern 
district of the great mass of mountains that occupies northern 
Baluchistan and a great part of Afghanistan. A few specimens, the 
longest of which is 48 mm. long without the caudal, have been 
found among large numbers of young Sehizothorax zarudnyi 
and of Discognathus adiscus from the following localities : — a small 
pool connected in the flood-season with an effluent of the Helmand 
in the desert a few miles south of Nasratabad; pools in the 
dry bed of the Randa stream in the same district a few miles 
N.E. of the ruined city of Jellalabad ; a still, reedy channel leading 
from the Hamun-i-Seistan on the road between lyab-i-Bairing 
and Nasratabad, The largest specimens, which were alone di^ 
tinguished at the time, are from the last locality. Their fi.n-rays 
were extremely brittle and unfortunately the caudal was broken 
in all those obtained but one. These specimens were collected 
in November and December, T919. 

Since drawing up this description we have been able to com* 
pare our specimens with one of the types of the species, received in 
exchange by the Z.S.I. through the courtesy of Mr. Tate Regan 
and the Trustees of the British Museum. Though the proportions 
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are naturally different we can find no structural difference. Wc 
have now no doubt that the specimens are specifically identical 

Family COBITIDAE. 

The I/oacheSj which share with the Trout Carp (Scliizothoia- 
ciiiae) the waters of the Central Asiatic plateau, are represented in 
those of Seistan by two genera, both of which also occur in 
Central Asia. One of these genera, NemachUus^ has a wide range 
in the Palaearctic and Oriental regions. Its single representative 
in Seistan is apparently dimorphic and occurs also in the head- 
waters of all the rivers immediately north and east of the great 
Himalayan range and the Hindu Kush, This species is N. stoH'^ 
czkae (Steind.), of which we regard N . stenmus^ Herz* as a diniorph. 
Apart from Seistan, Ah stoliezkae is found only at high altitudes, 

The other Cobitid genus that occurs in Seistan is here des- 
cribed as new. It is closely related in structure to Nemachilus 
but possesses one peculiarity, a soft dorsal fin, which differentiates 
it from most other Cypr in oidea and, together with its peculiar facies, 
constitutes it an apparent link between the Cobitidae and the 
Siluroidea. We discuss the structure, function and homology c>f 
this fin below. The genus, though strangely enough the soft fin 
has not been recognized as such hitherto, occurs also in Turkestan, 
and it is possible that Persian species assigned by Nikolsky to 
Nemachilus may also belong to it. 'J'he new genus is represented 
in Seistan by two species. 

Genus Nemachilus^ . v. Hasselt. 

The one Seistani species [N , stoliezkae) of this genus belongs 
to a little group of Central Asiatic forms in which the Tibetan 
N. Ihasae^ Regan, and N, yarkandensis^ Day, from Turkestan 
must also be included. This group is distinguished by the elongate 
form of the body and especially by that of the caudal peduncle. 
The fins are large, the eyes small, and scales are as a rule absent. 
The ventral surface is rounded and not specially adapted for 
purposes of .adhesion. These fish are inhabitants of rapid but 
turbid streams, as a rule at very high altitudes. We have 
unfortunately no information as to the circumstances in which the 
Seistan form occurs. 

Nemachilus stoliezkae (Steindachner), 

r866. Corbiiis stoliezkae, Steindachner, Verh, ZooL hot. Ges, Wein. 
XVI, p. 793, pi. xiv, %. 2. 

1878. Nemachilus stoliezkae^ Day, Fishes of India, II, p. 620, pi. civ, 
fig. 10. 

1888. Nemachilus stoliezkae, Her^enstein, op. cit.,p. 14, pi. i, figs. 2-e; ; 
pi. iii, figs. 1-4 ; pi. vii, figs. 3-4; pi. viii, fig. 12. 

r888. Nemachilus stenurus, id., op, cit., p. 64, pi. i, fig-, %, 

1906. Nemachilus stenurtis, editorial note to Regan, Journ, Soc. 
Bengal, II, p. 8. 

1908. Nemachilus stoliezkae, Lloyd (in part}, Rec. Ind. Mus,, U, p. 341. 
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1916. Nemachilus stolicsskae, Vindguerra, Ann. Mus. Star. Nat. 

Geno'va, XLVII, p. 146? 

1916. Nemachilus stenurttSy id., op. cit., p. 148. 

The Indian Museum possesses a large number of specimens of 
this species from Tibet, northern Kashmir, Turkestan and Seistan. 
Among those identified by various ichthyologists as N. stoliczka& 
we find, however, four forms, one of which is without doubt speci- 
fically distinct. This is N . Ihasae^ Regan, from Tibet ; we give 
measurements of a series of specimens but need not discuss the 
species further. The remaining three forms that have hitherto been 
placed together under the name Nemachilus stoliczkae in India 
belong in our opinion to that species and are identical respectively 
with the typical form (of which we have a topotype), the variety 
leptosoma of Herzenstein and N . stenurus of the same author. All 


A. 

Text-pig. 8. — Alimentary canal oi Nemachilus stolicskae from Seistan, 

A. From specimens of stoliczkae type. 

B. From specimens of stenurus type 

a and b = cut ends of alimentary canal. 

the specimens from Seistan were identified by Mr. Tate Regan as 
N, stenurus, but we find among them two distinct forms, one of 
which we regard as identical with leptosoma, while the other we 
retain under the name stenurus, which, however, we do not accept 
as specific. 

The first specimens we examined were those from Seistan 
labelled N. stenurus. The existence of two forms among them 
was visible on inspection and was on the whole confirmed by 
measurements. There were seven specimens in this series, as to 
four of which we had no hesitation in accepting Mr. Regan's 
identification. Of the remaining three specimens, one was an 
adult female, one a breeding male and one very young. The male 
agrees well with Herzenstein's figures of N, stoliczkae var. lepto- 
soma, the female rather with that of var. productus. As the main 
difference between these two supposed varieties and stenurus lies 
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in their broader and thicker caudal peduncles, and this was pre- 
cisely the difference noted in our specimens, we assigned thenx 
]Drovisionally to N, stoliczkae var. leptosoma, in which it seemed 
necessary to include the var. productus. 

On dissection we found that the alimentary canal of one oi 
these specimens agreed with Herzenstein’s figure {op. oit., pL 
viii, fig. rs) of that of N . stoliczkae. The alimentary canal of 
an individual of the same lot but belonging to the stenurus type 
differed considerably, as may be seen from fig 8. 

There seemed, therefore, at this stage in our investigation^ to 
be good grounds for considering the two forms, though occurring 
together, as specifically distinct. On examining the other speci- 
mens in the collection we found two (from a stream running into 
the Ram-Tso lake in Tibet) that clearly belonged to the stenurus 
type. These had been confused with N. Ihasae^ which had also 
been assigned to N. stoliczkae. We also found two specimens from 
Teh belonging to this (the true stenurus) type. 

We dissected one of the two Tibetan and one of the Tadakh 



specimens of stenurus — to find that in both the alimentary canal 
agreed with that of the individual of the leptosoma type from 
Seistan. Subsequent investigations proved that the structure of 
both types was variable in this respect. The one constant differ- 
ence that we could find between stoliczkae (s.l.) and stenurus lay 
in the proportions of the caudal peduncle, and even these varied, 
as may be seen from our table of measurements, within wide 
limits. It does not, therefore, seem justifiable any longer to 
maintain stenurus as specifically distinct. The difference is neither 
sexual nor racial, but appears rather to be a true instance of 
dimorphism affecting both sexes. 

If this be so, the apparently discontinuous range of N. stenurus^ 
which is recorded only from the mountains near the source of the 
Yangtse, from Scardo north of Kashmir and from Seistan, becomes 
explicable, for N-. stoliczkae has the widest range of any member 
of its family in Central Asia. 

Another point to be considered is the status of the differ- 
ent varieties of N. stoliczkae recognised by Herzenstein {loc. ciL). 
We find it difficult in the large collection before us to assign some 
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of the specimens definitely to any one variety and considerable 
individual variability undoubtedly exists. vSome specimens from 
northern Kashmir and Turkestan, however, as well as tho^e from 
Seistan certainly belong to the var. leptosoma. Unfortunately we 
have no very precise data as to their provenance. 


Nemachilus stoliczkae (Steind.) (Seistan). 

Measurements {in millimetres'). Number of Fin-rays^ and 
Proportions. 


1 

2 

3 

4 
3 
6 

7 

8 
9 

lO 

ir 

12 

13 

14 

15 

16 

17 

18 

19 

20 


21 


22 

33 


Total length (including caudal) 
Length of caudal 
Greatest depth of body . . 
Eength of head 
Width of head 
Length of snout 
Diameter of eye 
Interorbital width 
Length of caudal peduncle 
Depth of caudal peduncle 
Longest ray of dorsal , . 
Longest ray of anal 
Length of pectoral ^ . . 

No. of branched rays in dorsal 
No. of branched rays in anal 


f 

I -Caudal 

2 ’ 

i-Caudal 

i-Caudal 
4 ’ 


\ 

Stenurus type. 

Stoliczkae type. 


d" 


% 


e 

cT 


105*2 

75*0 

90*7 

109*1 

94*6 

So'O 


i6*i 

12*4 

16*0 

i6*7 

IS*3 

14*7 


13*3 

10*1 1 

I3*<5 

13*2 

12*5 

10*0 


19*2 

15-6 

17*0 

19*3 

17*4 

14*5 

* ’ 

13*4 

8*8 

10*3 

ii-S 

10*5 

9*3 

* ■ 

9*2 1 

6*6 

9-0 

7*8 

7*4 

6*5 


4-0 

2'9 

3*2 

3*5 

3*4 

2*9 


5*2 

3*9 

4*0 

4*8 

4*7 

4*1 


21-7 

15*5 

IS'4 

21*7 

iS*i 

12*6 

* * 

2*8 

2*4 

2*9 

6'x 

5*2 

4*3 


15*0 

12*3 

i 15*5 

14*4 

13.8 

12*3 


14*1 

10*5 

12*8 

T2*6 

12*0 

9-8 

* • 

I6*2 

13*3 

15*2 

15*0 

14*5 

12*2 


8 

8 

8 

8 

8 

8 

* • 

S 

S 

5 

5 

5 

S 

* * i 

d*53 

6*04 

5-67 

^’53 

6*18 

5*4 

* * 

rgi 

7' 42 

6'8i 

^’33 

7*5^ 

8-0 


3'47 

4'S 

5'33 

S’<5s 

S'44 

5*5f 

■ * 

4-8 

S'3i 

5'3i 

5'Si 

5‘Xi 

50 


5'53 

5-04 

! 4'^7 

SS3 

5‘i^ 

4'44 


d*7 

6'ig 

5'4g 

7'0 

^'35 

^'53 

• • 

4'64 

4‘03 

4'39 

4'78 

4'55 

4*5 


7 75 

\ 

6'46 

5\^l 

3*55 

2'86 

^*93 
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N emachilus lhasae, Regan (Tibet). 

Measurements {in millimetres). Number of Fin-rays, and 

Proportions. 


I 

Total length (including caudal) 

86*2 

78*0 

76*8 

55*0 

2 

Length of caudal 

13 -2 

11*2 

13-2 

9*2 

3 

Greatest depth of body 

11*0 

10*0 

9‘3 

7*0 

4 

Length of head 

17*0 

16*0 

i6*s 

ir-6 

5 

Width of head 

iO'3 

8*6 

8*2 

6*2 

6 

Length of snout 

7*0 

6*2 

6*3 

4*6 

7 

Diameter of eye 

4*4 

4*x 

4*0 

2*8 

8 

Inter orbital width 

4*0 

4*1 

4*0 

2-8 

9 

Length of caudal peduncle 

17*0 

17*0 

15*0 

12-0 

10 

Depth of caudal peduncle 

2*7 

2*8 

2*6 

3*0 

II 

Longest ray of dorsal . . 

14*0 

13*0 

14*0 

10*4 

X2 

Longest ray of anal 

lO'O 

9*3 

to- 5 

7*5 

13 

Length of pectoral 

14*0 

TI*5 

ii‘3 

10*8 

14 

No. of branched rays in dorsal 

8 

8 

8 

8 

IS 

No. of branched rays in anal 

5 

s 

5 

S 

i6 

i - 


6 -g 6 

S' 8 i 

5'9’r 

17 

J .. 

rSs 

ra 

8 ^ 2 s 

7-85 

I8 

1 

i * • * * M 

y 07 

4-87 

4 '^S 

4'74 

19 

4 ^ 

T • • 

i-Caudal 

rS6 

3'9 

4 'i 

4-14 

20 

S‘53 

5'9d 

4'8i 

S-97 

21 

i-Caudal 

6'63 

&68 

6'83 

9-54 

22 

A ^ 

4'3 

4'i7 

3' a 3 

3'9S 

23 

A • 


6'07 

S‘77 

6-0 


Genus Adiposia nov. 
The genus may be described as follows : — 


S4*S 

69*0 

14*0 

I2*n 

11*3 

9-8 

17*0 

X5'5 

10*8 

9 5 

6*6 

7*0 

3*8 

3*.^ 

4*6 

3*3 

17*0 

13*6 

3*7 

3*3 

16*0 

12*2 

10-6 

8-8 

X4*3 

ITO 

8 

8 

5 

5 


3**75 

7 '5 

7-04 

4'94 

4'43 

4-47 

4'43 

S'3S 

4-75 

6'2g 


4-14 

3 '^7 

6^3 

3^9^ 


A genus of Cobitidae consisting of elongate species often of 
large size, with or without minute scales on the body, 
without a suborbitaj spine, with six barbels, with an 
elongate band-shaded soft fin between the dorsal and the 
caudal. The head is relatively small, flattened and 
Siluroid in appearance ; the eye small, dorsal in posi- 
tion, of an elongate oval form, and surrounded by a 
free circular fold; the nostrils are situated close to- 
gether in front of the eye, the posterior nostril being 
elongate and slit-like ; the mouth is large, ventral in 
position and provided with tumid lips and with 6 
barbels. The fins are relatively small and all the rays 
cartilaginous. The lateral line is well developed and 
extends all along the middle of the body in a straight or 
sinuous line; The pharyngeal bones are delicate and bear 
a single series of sharp slender teeth. The air-bladder, 
which is entirely enclosed in bone, is dumbell-shaped 
and transverse and consists of a pair of spherical lateral 
chambers connected by a tube. It possesses a short. 
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slender, tubular diverticulum, which is directed back- 
wards from the transverse tube and ends in a vesicle. 

Type-species: Nemachilus macmaho7ii, Chaudhuri. 

Three species are known definitely to belong to this genus 
namely Nemachilus longicauda, Kessler,^ 2V. rhadinaeus^ Regan* 
and ZV. macmaho^ii, Chaudhuri/ but ‘the most important generic 
character (the adipose fin), which is by no means conspicuous in 
badly preserved specimens, has escaped the notice of most 
ichthyologists. Chaudhuri in his description of A, macmahoni 
refers to it as a fold of skin, but sections show that it is a structure 
of much more definite nature. We give a full description of it 
bdow. Py 



Text-fig. 10.— Type specimens of Seistan species of ,4 
a. A, rhadinaea {Regai)v 
,.h. A, rnacmalwni (Chaudhiuri). 


j Two three species at present known are from Seistan^ 

y iird (41. longicaudd) from Turkestan. 

rhe soft dorsal fi7^ of Adiposia. This fin has the form of a ridge 
g a short distance behind the dorsal and extending to the base 
i caudal, in which it finally disappears. The anterior margin 
^ , 5 upwards and backwards gradually, the posterior extremity 
: (is illj-defined. Its relative height varies in different species, and 
leveh,’ to some extent in different individuals of the same species, 
f !ln 4t. macmahoni the height may be as 'much as | of that of the 
j caudal peduncle in well-preserved specimens, but in shrivelled 

Kessler, ‘'Pisces” in Fedtschenko^s Reise in Turkestan^ pk 

!2, 23 (1874)- 

Regan, yowrw. 45. Soc* Bengal^ H, p. 8 (1906). 

Chaudhuri, Rec, Ind. Mm., Ill, p. 341 (1909). 
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specimens it is considerably less. The fin is strongly compressed 
from side to side. 

In vertical section an external wall and an internal core can 
be distinguished. The former is further divided into two regions, 
an external epithelial and an internal connective-tissue region. 
The epithelial region, which is similar to the integument of the body , 
consists mainty of several layers of small, more or less flattened 
and rectangular cells with well-defined cell-walls and relatively 
large oval nuclei. Among these are scattered numerous large 
ampulliform gland-cells. In the lower parts of the fin the gland- 
cells are situated mostly at the base of this region and constitute 
almost a separate layer, the small epithelial cells between them 
being somewhat elongated by pressure. Towards the crest of the 
ridge, however, there is no definite separation of the kind and the 
gland-cells are often on the surface. 

The inner region’ of the outer wall consists of fibrous connec- 
tive tissue, the fibres of which run completely round the fin in 
a horizontal and vertical direction, separating it below from the 
dorsal muscles, over which the epithelial layer does not extend. 
This region is similar to that lying immediately below the 
epithelial covering of the body. ^ 

In the region of the connective tissue and between it and that 
of the epithelium numerous longitudinal bloodvessels can be easily 
distinguished. They have a narrowly oval outline in vertical 
section, with the longer axis vertical in the side-walls, and trans- 
. verse above the dorsal muscles. 

Just inside the region of connective tissue of the side- walls , 
there are a number of small lucunae containing granular masses of 
black pigment. These have ‘no definite walls. 

The central core consists of a mass, conical in vertical section, 
of highly vacuolated tissue. The vacuoles are of relatively large. 

and irregular shape. ‘ No cell-walls can be distinguished but 
the spaces are siinomnd^d by deeply staining protoplasm contain- 
ing numerous minute oval luuclei. The Contents of the vacuoles 
are gelatinous and appear to have -cc -reticulate structure when 
stained with haemotoxylin. This structure, however-, xmojv' be an 
artifect. 

Comparatively large blood-vessels make their way oblique! 
upwards from the body into the central core of the soft fin a' 
intervals and ramify in it. We have not been able to trace an; 
connection between them and the smaller , lateral and basi 
vessel St . ' . . 1 

In the upper part of the fin irregular fibrous straiids, probably! 
representing degenerate c?ratotrichia, can be distinguished in the(‘ 
centre of the core. They run in a vertical direction, and arej 
.connected with a kind of reticulation formed by the walls of thef 
vacuole^. \ ■ / j 

In external appearance the adipose fin 6f Aiiposia closely 
resembles that of the soft fin of the Siluroid genus AmUyeeps^ 
which is assigned by recent authors to the fanaily Sisoridae. We 
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have not been able to examine specimens of this genus preserved 
for histological investigation, but we have cut sections of the 
fin in a species of the related genus Glyptosternum. We have also 
sectioned the primitive dorsal fold in post-larval specimens of a 
species of Nemaahilus. Before discussing the significance of the 
structure in Adiposia^ we must give a brief account of that found 
in these other fish. 

In young specimens of Nemachilus evezardi recently ob- 
tained by Major R. B. Seymour Sewell at Khandalla and easily 
recognized by the presence of a nasal barbel the primitive dorsal 
fin-fold remains in a very interesting condition until the fish is 
at least i cm. long. The dorsal fin of the adult is already well- 
developed and has its rays fully formed, but behind it the fold 
persists, extending into the caudal. The anterior extremity of 
this vestige of the fold slopes gradually upwards and backwards. 
Externally the whole structure has a very close resemblance to the 
same parts of Adiposia. Indeed, the only differences to be noted 



qgi a superficial examination are that the ceratotrichia are well 

"posterior part of the fold^ and that ^ 
■■^e fold also extends forward? "tromT^e" caudal on the vmtxal, 

“'tftface. ■ . • , . , , 

We have examined a large number of species of Nemachilus 
^rom both mountainous regions and comparatively level country 
^r traces of the persistence of this condition. In all we find a 

? bLort-, compressed pad, dearly representing the posterior part of 
he dold, at the base of the caudal fin both above and below, 
n some this fold persists as a ridge to a comparatively late 
ge.. I In N. savona it is in this condition in a specimen 39 mm. 

^*^^In vertical sections of the dorsal fold in a young _iV. evezardi 
aborrt I cm. long we find the structure essentially similar to that 
^f the soft fin of Adiposia, but, as might be expected, the tissues 
are less differentiated. The outer wall is thinner, its gland-cells 
re more numerous and its epithelial cells less distinct. The layer 


Jor4an and -Fowler, regard this as a generic character but we are not pre- 
I to accept their view, ^ 
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of fibrous connective tissue is thin and incompletely differentiated 
and is not continuous across tlie dorsal muscles at the base. The 
central core has a more fibrous structure with smaller, ill- developed 
vacuoles. The blood-vessels are few and poorly developed. 

We have cut sections also, as already stated, of the adipose 
fin of a species of Glypto sternum (Sisoridae) from the base of the 
Nilgiri Hills for comparison. It would be out of place ^ in the 
present context to discuss the structure of this fin in detail. We 
may sa^^ here, however, that an inner core of highly vacuolated 
tissue, closely resembling that found in the fin of Adiposici^ 
occupies the centre of the structure and that its wall consists of 
two regions, the structure of both of which differs consideratdy 
from that of the homologous regions in Adiposia. Our figures (pL 
xvi, figs. 5 and 6) and the explanation of them will illustrate the 
differences sufficiently for our present purpose. These differences 
are so considerable that there can be little doubt. that the adipOsSe 
fin of Adiposia^ though (like that of the Siluridae) derived 
from the posterior part of the primitive dorsal fold, has origi- 
nated independently, probably in correlation with the assumption 
of the habit of burrowing in the mud of bodies of water liable 
to desiccation, and there aestivating or hibernating until the return 
of the flood season. 

It seems to be clear, therefore, that the soft fin ^ of Adiposia 
is a highly specialized structure, but that it is fundamentall}^ 
homologous with the posterior precaudal part at the primitive 
dorsal fold. j 

The function of this fin in Adiposia is , possibly a double one. 
It may act as a reserve food-supply for a voracious fish that must 
occasionally be deprived of food for considerable periods. It 
probably is also an accessory breathing organ, to judge fronihs 
copious blood-supply, of use when the gslir H tarl QlV 
mud. — 

. Relationships of Adiposia. — From what has been said above 
It xs, we believej clear that A diposia is closely related to Ncmachilus ' 
Is resemblance to the Siluroidea is probably moi'e appareu'^ 
than real, being due mainly to the persistence, douRle^-se^‘ 
dary, ot a post-larval character and its slight modification, W 
ave no reason to think that Adiposia is an extremely primitivi 
form, ^ would be the case if the persistence of this one juvenil 
character were accepted as evidence of direct affinities with th< 
ancestral forms of both the Cyprinoidea and the Siluroidea, for! 
indeed, the dorsal fin-fold is an ancestral feature common to a' 

5 % of primitive vertebrates. In al 

fish with a dorsal fin of any kind part of it persists and the adipose! 
fin of Sa^omdaejs not supported by other evidence- as proo 
of close affinity with the Siluroidea. ' - ^ 
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Adiposia macmahoni (Chaudhuri). 

(Jt'late XV, jSg. 4 ; Plate XVI, figs, i & 2.) 

1909. Nemachilus macmahoni, Chaudhuri, Rec. hid. Mas,, III, p. 341. 

As .jfr. Chaudhuri’s description was based on a single speci- 
aefi not in the best condition and bleached by exposure to light, 
gi7e a fuller account of the 
species ^iere, based on numer- 
ous well-preserved examples. 

, ' The fish is one of the largest 
ol its family, attaining a length 
pPf over 27 cm, and has an ex- 
^%i'emely Siluroid appearance 
."^^Dwing to its elongate form, 

Abroad, flattened head , and 
^small, dorsal eyes. The dorsal 
rofile immediately behind the 
.ead is somewhat convex, but 
|both the dorsal and ventral 
/^profiles behind the dorsal fin 
\ are nearly straight and parallel 
\ ^ - - 



Tfxt-fig. 12. — Lower surface of head 
of Adiposia macmahoni (.X ). 


4 and the greatest depth is con- 
stained 6| to a little over 8 times in the total length without the 
Lcaudal, 71 - to nearly 10 times with the caudal. The ^ head is 
*|epressed considerably below the profile of the back aiid^ its upper 
irface slants downwards from behind almost in a straight line ; 

is broad and flat and its length is contained from 4J to 5 
|mes in the total length without the caudal.^ The specimens 
|i our series seem to fall into two groups, in one of which 
|he head is less flat and narrower than in the other. Possibly 
'|the difference is sexual, for it seems to be correlated with 
llight differences in the form of the vent, but the sexual 
Irgans are quite undeveloped in the fish recently collected, 
Ivhile they have been removed from the type. The length of the 
«ye is contained 5| to 8| times in that of the head, but is rela- 
kvely much less in the adult than in the young. The pupil is 
iiearly in the midddle of the head. The nostrils are nearer to the 
pye than to the tip of the snout. The barbels are subequal in 
length, which varies considerably ; the two anterior pairs usually 
freach to a vertical line from the nostrils if pressed backwards, and 
jthe posterior pair to one from the anterior border or middle of the 
aye. The cleft of the mouth does not reach as far back as the 
Ifront of the eye. The anterior lip is ^continuous and minutely 
tubercular, the posterior lip smooth and widely interrupted in the 
Imiddle line. The branchial isthmus is short and ^ narrow. 

I chest and abdomen are fiat. The pectoral fin, which is rounded 
i at the tip, is much shorter than the head. The dorsal in quite 
I young fish is higher than the body, but in the adult Ibwer ; it is 
situated nearer thejfcip of the snout »than the base of the caudafi 
le ventral and moderate length. 
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rounded, truncate or slight^ emarginate at tlie tip. 'ilie caudal 
peduncle is compressed and from to 2'|- times as long deep. 

We can detect lo scales 



on the young fish, but in the 
adult minute but Well-deve- 
loped “scales are presait ' on 
the sides of the pohtexior 
part of the body. Thef arc 
longitudinally oval in iorm 
and have the nucleus rear 


Tbxt-fig. 13. — Scale of Adiposia macma- base, Tlicil SCUlptttrc 

Jio?fi (X 35), from base of dorsal fin. COllsistS of numerous Coaise 

radii and circular striae, bofiip 
of which occur all round the scale. The scales are rather widel}li' 


separated and buried in the skin. They appear to be much lessn 
conspicuous than in A, longicauda, Kessler. , 

The following note on the colouration w^as made from living r' 


fish : — The loach is variable in colour ; it 'is usually very palef 
olivaceous, fading to silvery white on the belly and irregularlyi^’^ 
spotted on the head and upper part of the bod}^ with a darker j 
shade. In some individuals the head and body are pale yellowish " 
without markings or with a faint marbling. * All the fins are ] 
tinged with dull red, which is more intense on the caudal than on > 
the others, and are''''a‘s a rule obscurely marked with* small dark 3 
spots. There is\ always a narrow dark vertical stripe at the basefx' 



Text-fig. 14.^ Pharyngeal teeth oi Adiposia macmahoni (X 7)., 


of the caudat on its pedfincle.” This description, which refers to >: 
yotlng and half-grown fish, applies equally well to specimens ;e 
car&fully preserved in formalin and spirit; except that the olivace- 1 
ot^S and yellowish tints have faded and the jeddish colour dis- t 
a|»peajm 4 Irom the fins. ' ■ . : 

ifhe pharyngeal bones have the form normal in the Cobitidae, 
/but are' perhaps a little straighter than usual. There are about 
' 12 teeth arranged mainly on an almost semicircular prominence. 
Jn the adult they are all shorter tha^n the smallest diameter of the 
t>one and (except those at the Jower end of the series, v^hich are 
very small) almost subequal In' length, those in the middle of 
the prominence being slightly enlarged. In. the young the central 
teth are relatively longer. 
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The posterior diverticulum of the air-bladder is longer than 
^ the diameter of the transverse tube from which it originates and 
its vesicle is longer than the stalk. 

Type-specimen No. F 1222/1 [ZSJ.). 

' i The type-specimen was obtained by the vSeistan Arbitration 
I Commission in the delta of the Helmand. Young and half -grown 
p fish were found in great abundance in small pools in the bed 
I ,of the Randa stream near the ruined city .of Jellalabad some 
^ 12 miles north of Nasratabad^ at the end of November. They 
, were buried at a depth of some inches in the mud at the bottom 
i of the pools and seemed to be in a healthy and active condition^ 

I although the water was extremely foul and most of the Cyprinidae 
I in the pools were dead or dying. The species is evidentl}^ 
I predaceous, for remains of other fish were found in the stomach, 

! and also those of a may-fly larva [Palingenia that occurred in 
large numbers with it. Other members of the same association 
were the crab Potamon {Potamon) potamios gedrosianum and the 
molluscs Corhicula fiuminalis arid Lamellidens marginalis rhadi- 
naeus, 

Adiposia rhadinaea (Regan). 

' 190C). Nemachilns rhadinaeus, Regan, Joiirn, Soc, Bengali H, p. 8. 

We again quote Mr. Regan's description of the species to 
facilitate reference. 

Depth of body 7 to ro in the length, length of head 5 
to 5j. Depth of head ^ to -j its breadth, which is i§. 
to i| in its length. Diameter of eye 71-81- in the length 
of the head and to 2 in the interorbitai width. 
Snout longer than postorbital part of head. Cleft 
of mouth extending to below the nostrils ; lips moder- 
ately thick, smooth, the lower interrupted medianly ; 
six barbels ; outer rostral barbel as long as the 
maxillary barbel, extending to or beyond the nostrils. 
Scales entirely wanting. Dorsal III 7, its origin nearer 
to tip of snout* than to base of 'caudal; free edge 
of the fin convex. Anal II~II1 5. Pectoral extend- 
ing about I of the distance from its base to the base 
of the ventral. Ventrals 8-rayed, originating below 
the anterior branched rays of the dorsal, exteliding 
A — I of the distance froni their base to the origin of 
anal. Caudal slightly emarginate. Caudal peduncle 
2 to 2-j as long as deep, its length 5 to 5-| in the length 
of the fish. Darge, oblong or rounded dark spots on 
the back and sides ; dorsal and caudal with some 
small dark spots, lower fin pale, immaculate." 

^^*Three' specimens 163-260 mm. in total length." 


^ See Gravely, Rec. Ind. Mus, XVIII, p. 137 (1920). 
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'"Perhaps allied to iV. sari^adcnBis^ Nikolski, i8()9^ the descrip- 
tion of which is somewhat deficient in sirnctiiral details, but the 
colouration appears to be too differexit to justify ideutilleationd^ 
The largest specimen referred to by Mr. Regan is now in the 
collection of the Zoological Survey^ of India and is labelled as 

the type. Our measurements 
do not altogether agree with 
his, for we estimate the length 
at a little over 268 nim. We 
•find that the head is contained 
in the total lengtli without 
the caudal fin 51 times and the 
greatest depth of the body 
nearly 11 times. The dilYer- 
ence is evidently due to the fact 
tluit tlui si>ecinxen is some- 
what curved. We have taken 
the inean length of the niea- 
snrement obtained along the 
outer and that along the inner 
side. 

We have failed to find any trace of scales. Tlie air-bladder 
difTers from that of . 4 . macmahoni in that the posterior diverticulum 
is extremely short and its vesicle minute. | 

The fish is readil^^ distinguished from its ally by its iiiorl 
elongate body^ smaller, narrower and less llattencfl head and b;^ 
marked differences in outline. These dilTetences are shown irf' 
our figures of the types of the two species. |; 

All the specimens known were obtained by the Seistan Arbit -1 
ration Commission in the delta of the TTelinaiul. ■ 



I'EXT-riG. 15. — Air-bladder of Adipoaia 
rhadinaea, X 2. 

The bladder has been dissected out of 
its bony capsule but remains in sifn 
pressed against the lower surface of the 
vertebral col umn . 
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Adifosia from Seistan. 

\1 eas-urements {in inillimetyes). Number of Fin-rays and Proportions. 



Adiposia macmahoni 


I 

Total length (includ- 
ing caudal) 

76*5 

90*6 

107*9 

113-2 

nB-c; 

124*0 

129*0 

132*2 

273*2 

368*4 

2 

Tength. of caudal 

T4*3 

1 5 ’2 

t6 6 

17*0 

i6-5 

i8*5 

19*2 

20*6 

30*0 

37*8 

3 

Gfieatest depth of 
"body . . 

77 

9*5 

T2-S 

15*0 

15.0 

i6*3 

15*4 

14*4 

3a. 

21-2 

4 

I^engtli of head 

13-6 

15*5 

i8'S 

23 0 

23*0 

23*1 

25*0 

22*0 

57*7 

41*8 

5 

Width of head 

8-6 

97 

117 

15*3 

iS-8 

17*3 

17*0 

13*8 

36' s 

27*3 

6 

I^ength of snout 

6*0 

6-6 

8*4 

10-3 

10-3 

11*0 

I i-o 

10*2 

4*6 

19*5 

7 

Diameter of eye 

2*7 

2*9 

3*3 

3*4 

31 

3*6 

' 3*3 

3*3 

6*7 

5*5 

*8 

Interorbital width . . 

3*6 

4*2 

5*2 

6-0 

6*3 

7*0 

6*8 

5*7 

i8*o 

11*2 

9 

I/ongest ray of dorsal. 

12*7 

14*2 

1 6*4 

17*4 

• 17*0 

i6*o 

i8'2 

19*8 

25*2 

37*5 

TO 

longest ray of anal . . 

10.5 

TI’O 

14*8 

13*5 

15*2 

15*4 

I4'0 

17*0 

29*4 

30*8 

11 

Length of pectoral . . 

11*4 

13*3 

T4*S 

15*0 

15*5 

15*5 

16*0 

17*5 

26*1 

26-7 

■1 

Ko. of iDranched-rays 
in dorsal . . 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

13 

Np. of branched-rays 
in anal. . 

5 

5 

5 

5 

5 

5 

5 

5 

s 

5 

14 


S'SS 

5'95 

d-5 

6-65 

i‘i8\ 

<57 

6*71 

6 ' 4 £ 

P*/ 

7*/ 

15 ^ 

1 .. 

9'93 

9' 53 

S'63 

7'54 

7'9 

7'd 

S '37 

9 'i8 

77dj 

12:66 

t6| 

• i -- 

d*^5 

$'84 

5'^3 

4'92 

5‘J'5 

4'94 

3 'i6 

6'00 

4*731 

6*42 

I7| 

J-. 

7 • • • • 

S '03 

5\35 

5*^ 

6'76 

r 4 i' 

7*0 

7'57 

6-66 

<^* 37 j 

7'6 

isj 

I -Caudal * 

^ ) • • 

4'35 

4'95 

5*5 

S'Gs 

6'l8 

5*7 

5 ' 7 i 

5 ' 4 ^ 

8’i 

6'i 

19 

I -Caudal 

3 * 

8'Oj 

7’94 

7'3 

6 ' 4 I 

&8 

6*41 

7 'I 3 

7'75 

6'66 

I O ' 87 

2p 

'* I -Caudal 

4 'S 7 

4'86 

4'93 

4 ' i 8 

4 'A 3 

4-2 

4' 39 

5'07 

4 ' 2 I 

5 'S^ 
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APPENDIX. 

NOTE ON THE FISHERIES OF THE DEETA 
OF THE HEEMAND AND ON THE USE OF 
SHAPED RAFTS OF BUERUSHES IN 
INDIA AND SEISTAN. 

By N, Annandai,e, DSc,^ F,AS,B. 

There can be few lakes that bear fish and have a piscivorous 
population on their shores in which the fisheries are of a more 
simple character than those of the Hamun-i-Helmand. Apparently 
only one species the Seistan Trout Carp {Schizothorax zantdnyi) 
is pursued, and only one method of capture used. 

Schizothorax zarudnyi is a fish that bears coiisSiderable but 
quite superficial resemblance to a trout and reaches a length of at 
least 49 cm. (19 inches). The flesh has an excellent flavour, 
distinctly trouty/^ but is so full of little sharp, stiff bones that 
it is difficult for a European to eat it. The Pei'sian oflicials in 
Seistan get over this difficulty by cooking it in vinegar, which 
softens the bones ; but- the fishermen of the Haiiiun adopt no 
such refinements. They split and gut the fish and insert a small 
sharpened stick into the head from below. They then make a 
small fire of tamarisk-roots and arrange the fish round it in a 
circle, supported .in a slanting position on the sticks. The flesh is 
thus slowly roasted. 

There is some evidence that the flesh of the Seistan Trout 
Carp, and especially its roe, may be poisonous to those not accus- 
tomed to it. We ourselves experienced considerable intestinal 
disturbance and colic after eating a dish of the roe, and all our 
assistants and servants except one were taken ill in a similar biit 
more violent manner on another occasion after eating the flesh. 
In both cases the fish was perfectly fresh. The people of Seistan, 
however, know of no such inconvenience. 

Before describing the metjiod of catching this fish it is neces- 1 
sary to, say something about the fishermen and their neighbours \ 
on the shores of the Hamun-i-Helmand, and about their peculiar ' 
rafts of bulrushes. I take the opportunity also to publish a note 
on a similar craft used in India. 

The shores of the Hamun are inhabited by two differenU'types 
of people/ both more or less nomadic, but occupying different 
positions in Seistani society. They are called Gaodar (Gavdar) or 
Herdsmen and Saiyad (Saiad) or Hunters. The Herdsifien art 
regmded^ as eminently respectable .people, but the Hunters, pro- 
bably as*a result. of ancient Buddhist influence, are practically 

1 For a fuller account of these people see Tate^ Seistan, pL IV, pp. 297 
and 303. 
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* 

16.— Shaped rafts of bulrushes and sedges* from Seistan and India.. 

used by fishermen and fowlers on the Hamun-i-Helmand 
Mndi used by fishermen of the Sirkula tribe, Roorkee, U.P. 



194 


Records of the Indian Museum. 


[Voi.. XVIII, 


outcastes. Botli tribes pay an annual rent to the Persian govern- 
ment for the right to exercise their respective callings on the 
shores or in the waters of the lake ; the Herdsmen for the pastur- 
age of their cattle, the Hunters for the privilege of fishing and 
fowling. 

One of the most striking features of the Hamun-i-Helmatid is 
the vast reed-beds by which it is surrounded. These vary in 
extent with the season, but a considerable part of Seistan is known 
as the Naizar or reed-country. The reed-beds provide a livelihood 
to both the Herdsmen and the Hunters. The reeds are of three 
kinds. The most abundant is a form of Phragmiics communis, the 
common large reed of the fens of England. The dwellings of both 
tribes are constructed of this plant. Next in abundance is the 
sedge Scirpus littoralis, on which the herdsmen feed their cattle, 
and finally we have a bulrush {Typha augiistata)^ out of which 
both tribes construct the only craft known on the lake. 

No true boats are used in Seistan, but their place is taken by 
curious shaped rafts that may almost be called skiffs and may 
be compared with the Papyrus skiffs ^ of ancient Egypt and the 
rafts used in Babylonian times in the delta of the Tigris and 
Euphrates. These rafts are made entirely of the leaves of the 
bulrush tied together in bundles. For purposes of transport com- 
paratively stout and clumsy structures^ of the same kind arc 
employed, but these can only be used in the flood-season and we 
did not see them. I shall, therefore, describe only those used in 
fishing and fowling on the Hamun. 

These are slender and even elongate structures each made of 
three bundles of fresh bulrush leaves and about six times as long 
as broad. Omitting the rail or bulwark along the top, they are 
about twelve times as long as deep. The bulrush leaves are 
bent upwards at both ends and the bundles are so arranged that 
the craft tapers slightly behind. A I'ail is added on each side 
above in the form of a thinner bundle of leaves. The t'afts arc; 
about ten feet long and one and a half feet broad. They are: 
constructed in the following manner (pi. xvii, fig. 2 ) : — 

The leaves are cut off close to the roots so as to be as long as j 
possible. All those that are in any way damaged are rejected' 
and the narrow tips are cut and thrown away. Perfect leaves ' 
thus treated are then laid out on the shore parallel to one another 
and arranged in bundles in . such a way that there are a few more i 
at one end of the bundle than at the other and that the broaderv 
bases of the leaves are all at the same end. Ropes fire meanwhilf ' 
manufactured from other leaves of the same plant, two men of ' 
boys doing this by twisting the leaves together in opposite dired-*1| 
tions by hand. When the thick bundles and ropes are ready eac| 

For an illustration see King’s History of Babylon^ p. 201, fig. 44 f Jor^) 
and for Egyptin references- Rrman’s Life in Ancient E^ypt (trans. I'siarc 
(>.470(1894). “ ' * - V 

For illustrations see McMahon, Gear, fourn,, XXVIH (roo6), and Tat 4 i; 
Seistan. ‘ 
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bundle is bent upwards at either end and fastened together by 
five bands of rope. Considerable force is exercised in doing this 
as the stability of the craft depends largely on the tightness of the 
bundles. After the rope has been twisted round the leaves two 
men pull the opposite ends taught^ pressing against the bundle 
with their feet and sitting on the ground. The leaves are left 
free at two ends of the bundle^ but the unbound part is consider- 
ably longer at the stouter end (at which the basal part of the 
leaves is situated) than at the narrower, the stern of the embryo- 
raft. Three bundles are thus formed for the body of the raft. 
They are then tied together^ in the same way as each was made 
individually, by some nine bands of leaf-rope. Two of these 
bands are situated near each end, and those at the thick end or 
prow are tied very tight so that the cut basal ends of the leaves 
expand somewhat. Finally the rail, a thinner bundle of leaves, 
is added above at each side for comfort's sake to a passenger, and 
the whole is finished b}^- a short cross-bundle in front between the 
two rails. 

A craft of this kind has a curious resemblance, when unloaded 
in the water, to an Egyptian mummy (pi, xvii, fig. i). It can 
carry a passenger as well as a boatman, who i^ropels it by punting 
with a pole of tree-tamarisk, but can be used only in very calm 
water. It is only on exceptionall3’' still days that the Hunters or 
the Herdsmen, who also use rafts of the kind in moving about 
the reed-beds, venture into the open lake upon them. They are 
temporary structures, depending as they do for their buoyancy 
entirely on the air enclosed in the air-cells of the leaves, which 
soon decay. Their life is never longer than two months ; in hot 
weather less. The Seistani name for them is tuUn, from tui^ a 
bulrush. 

: My figures in the text (figs. 16A & B) are drawn from a model 
made at Eab-i-Baring on the Hamun. It is accurate except in two 
points, — (i) the leaves employed are of full size and are therefore 
relatively larger and less numerous than would be the case in the 
real raft, and (2) the protuberance at the prow is rather too small 
(cF the photograph on pi, xvii). 

On our return journey from Seistan I happened to show this 
model to Mr. W. J. Good of the Calcutta Port Trust, who was. 
then a member of the Indian Reserve of Officers. He told me 
fbat he had seen similar rafts in the Roorkee district of the United 
Provinces and kindly put me into communication with Ut.Col, A. 
Cunningham, R.B., who has supplied me with the following interest- 
ing note, with the photograph reproduced in fig. 3 of plate xvii, 
and with the model from which text-figure 16C has been drawn, 

; The floats used for fishing in the jheels^ of the Solani and 
Ganges Rivers kadir near Roorkee, U.P., about 20 miles to the 
South East, are about S" long by 2' diameter, and the cross section 
is circular, flattened at top and bottom a little. They are solid, 
made of the Jocal jheel grasses, the bundle being tied round at 
several places with rough ties of grass. The prow is formed into 
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a point and turned up, the model shows this fairly well. The}^ 
carry one man, or even two at a pinch ; the man stands up and 
‘ the Bindi is propelled a pole of common bamboo, etc., about 
10 to 12 feet long. They are crank and difHcult for a European 
to manage. The fishing is with a spear or a circular casting net. 

"'They are used by the " Sirkulas,'’ a Mahomedaii tribe, num- 
bering about 50 families perhaps. They say they came from Sind 
from the Manchar Take, about three generations ago (about 1820 pro- 
bably) ; my informant says it was in the time of his grandfather, and 
he himself is an old man of 60 about. They came because there were 
wars in Sindh, This is corroborated, as they speak Sindhi, a^d 
know all the different kinds of duck by the Manchar Take names, 

(I have been to the Manchar and know these names myself, having 
kept a note of them). They do not intermarry with the dwellers 
in the kadir villages, who are Hindus of the low caste of Chumar : 
the chumars do not fish, nor do they use Bindis for other purposes. 
So presumably the "‘Sirkulas” brought the shape of the Bindi j 
with them from Sindh, however I do not remember seeing any i 
Bindis on the Manchar ; perhaps nowadays the wooden dugout of 
the present-day Manchar fishermen has ousted the Bindi there. 

The Bindi is made preferably from the flat dark-green rush • 
called here Patera the Typha latijolia : this rush floats even when ,, 
newly cut, and it will last in a Bindi for about six months, before 
it rots. This rush is fairly strong and stiff when bound up into a 
Bindi, and the best Bindis are made of it. The round green reed, 
called Tukla locally, the Cyfertis alterifolius ^ is also used at times 
for making Bindis, it also floats when freshly cut, but the dis- 
advantage of it (compared to Patera) is that it is not strong nor stiff, 
like Patera '^ and the Bindi made of it does not last so long, and 
will not bear so much handling. The Tatin names have been got 
from the Superintendent, Government Botanic" Gardens, Saha- 
ranpur,' to whom specimen^ of the gt'asses were sent. 

" The Patera grows in water, to about 12 feet high, while the 
Tukla only runs to about 5 feet at most, it also grows in water. 

" One of the characteristic points of the shape of the Bindi is 
the way the prow, or front end, is -brought to a point and 
sticks up about a foot or so above the level of the top surface of r* 
the body of the Bindi. The grass in the Bindi is tied round at " 
intervals with wisps of the same grass made into a rough sort 
of rope.’^ 

In many parts of the Madras Presidency rough bundles of * 
redds are used as rafts by fishermen, especially in the large tanks and 
reservoirs that are a feature of southern India ; but these bundles 
are. not shaped and I have heard of no instance of shaped rafts 1 
being employed in Perninsular India. The fact that the people 
who use them in the United Provinces are of Sindi origin is inter- 
esting as suggesting an actual historic connection between their 
manufacture in those provinces and in Seistan, for Sind is in many 
respects a country intermediate between India >and Persia. As,to- 
the possible but more remote connection with Babylonia and 
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Egypt^ I have not the learning necessary for a discussion on the 
subject The bindi (fig, 16C) is of simpler construction than the 
tuUn^ but may be degenerate. 

Except their bulrush raf and punting poles the only imple- 
ment used in fishing by the fishermen of the Hamun is a cotton 
net of simple structure. The cotton is grown locally. The net is 
oblong in shape, about 4 feet deep and 100 feet or more in length. 
The mesh is very large^ allowing all small fish to escape. 

' In setting the net it is tied above and below at each end to a 
‘ pointed tamarisk stick. The pointed end of these sticks is struck 
into the bottom of the lake and they are arranged in such a way in 
^ reference to the direction of the wind, and therefore of currents in 
( the water, that the net forms a semicircle with its lower edge on 
the bottom and its upper edge slightly above the surface. It is 
set in a position into which it is easy to drive the fish, often in an 
open channel in the reed-beds or, in exceptionally calm weather, 
yust outside one in the open lake. In the former case the channel 
!is usually one that leads out of an open pool and suitable pools 
jare apparently kept free of reeds for the purpose. 

A considerable number of fishermen, each on his tutin^ take 
part in driving the fish into the net. They arrange their rafts 
in a wide semicircle opposite that of the net and gradually con- 
verge towards it, beating the water with their poles and ululating 
with the peculiai sound conventionally transliterated halelujah” 
ini English religious works. They show great skill in directing 
a few vigorous downward strokes with their poles to give the rafts 
ati impetus, and then striking' the water before the forward move- 
ment ceases. The fish are gregarious and . apparently rather 
slfiggish and are easily frightened into the net in this manner. 

. ^ When the semicircle of rafts has completely converged on, 

thkt of the net the supporting sticks are pulled out of the 'water 
simultaneously by the men in the two end tutins^ and turned up 
horizontally iii such 'a way that the net is transformed into a bag. 
The two ends are then drawn at the same time into the two 
iuHns^ which approach one another as rapidly as possible, 
r Unlike Indian fishermen the Saiyad despise all small fish and 
not attempt to catch any much less than a foot in length, 
i . We saw a similar method of fishing used in small channels 
.ending out of the Hamun. Here the net was much shorter and 
stretched right across the channel. The men who used it 
‘waded in the water. 

I ^ The only other method of fishing that we saw in Seistan was 

g ^m^loyed in pools in the dry stream-bed of Randa near- the ruined 
ly of Jellalabad. Here , a rude and particularly clumsy kind of 
^wl was used. The net was a large bag, with considerably 
nailer meshes than that employed in the Hamun. It was fas- 
ttened to one horizontal and two upright poles. The horizontal 
1 pole lay on^the bottom of the pool and the two upright ones were 
held in position by means of ropes attached to their upper ends. 
Four men worked this trawl, two puling ropes attached to the 
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ends of the horizontal pole and two other ropes fixed to the 
upper end of the upright ones. The four men waded along in the i 
water. The awkwardness of the apparatus lay in the fact that 
' unless all of the men moved together the upper ends of the two 
poles fell towards one another and the net refused to work 
properly. 

We were told that around Nasratabad the favourite method 
of fishing was for men to go out into the swamps in the flood- 
season with swords and to strike at any fish the^^ saw. Our . 
informant, who had had great experience of the country, said I 
that quite large fish were killed in this way. I 

In the Helmand River in the east of Seistan a more elaboratef 
method of fishing is apparently practised. The following notes | 
are taken from an official document. The author of part of these 
notes believes that the fish captured belongs to the genus Schizo- 
thorax. There is a single specimen of S, zarudnyi in the collection otj 
the Seistan Arbitration Commison from the Helmand, but the largcstj, 
fish caught by the author of the note weighed 12 lb., which is much 
heavier than any fish seen in the Hamun-i-Helmancl. Schizothorai 
would seem to be the only genus of fish captured for food in Seistan* 


^'Seistani Fishing Nejt. 


^^The net used is a bag about 7*0' long 9''' diameter at the 
lower end and 6"X2' wide at the mouth. The net is held open by 
a pair of poles or prongs tied together at one end to make a fork. 
The fork pivots on a post on the bank. The fisherman sits on 
a platform. Across the mouth of the net fine lines are arranged, 
the lead string of which the fisherman holds in his hand to get 
timely warning that a fish has entered the net, whereupon he 
■l>u]ls the net up and removes the fish. The fork that holds the 
net is held in position by the strain of guy ropes. The net is 
placed on the bank near a pool at a place where there is a swirl oj: 
back water so as to intercept the fish moving along the edge of the 
bank ; sometimes it is put up across the mouth of a small canal ; 
a shallow channel is sometimes obstructed by a line of stakes 
along which the fish move till they come to the opening where th^ 
net is arranged and are caught. Below the Band-i-Seistan the ncut 
is arranged opposite a small leak in the Band and fish moving 


along the down stream iace of the ba^id are swept into the net b^^ 
the force of the current at this place. ’ 3 - 


The favourite spots for the big fish are in the slack backf 
water close to where the backwater meets the force of the, down 


flowing current. At such places the small fry, which at certaii:^ 
seasons work » their way up the river in thousands swimming aj 
close to the bank as possible, are checked by the current and fal^ 


an easy prey to the larger fish which feed on them ravenously. | 
The autumn is the best season for fishing operations of thisfi 
nature. The season of 1903 commenced as early as August and : 
continued for several weeks. In 1904 it was late in September ( 
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fefore fish moved and not really well till October. March and 
:^pril are also sometimes favourable if the river is not very full, 
but the fish do not move so freely then as in the autumn. During 
the hot weather (May-August) the fish are quite out of condition. 

i 


k 


%iST OR Tbchnicai. Terms Connected with this 
Method of Fishing : — 

Explanation of the meaning and use of the 
word. 

Platform on which the fisherman sits. 
Each pole or prong of the frame of two 
tamarisk poles fitted together to form 
a fork which holds the net. 

The strut which separates the two poles 
or prongs of the fork. 

A forked pole, here used as supports to 
the platform. 

The piece of wood which acts as a trunion 
or pivot on which the fork of the frame 
revolts. 

The taut rope which holds together the 
ends of the poles of the fork. 

The rope by which the frame and net are 
raised or lowered, and by which it is 
maintained in its position in the water. 


^ame in Roman 
Characters, 

* Bok 
Ruka 


S^hingalak 

^chcha 

ilsak 

P ahan-i-Tuka 
Dast kash 


Pish- 4 b 

‘ ' i 

i 


The rope that stays the frame against 
the whirl of the water, as the net is 
usually set up where there is a swirl in 
the water. 

• Sarkash 


A stay that is used when there is a strong 
wind. 

i Marak 4 

/v 


The string which passes to the finger of 
the fisherman, and to which are con- 
nected the lines which are spaced 
across the mouth of the net. The fish 
touches these lines and warns the 
fisherman of its advent, whereupon he 
lifts the net out of the water. 


!u$ht 4 k 


The line which holds the upper side of 
the net, and is made fast to’ a stake 
on the bank. The lower side of the 
net is made fast to the lower pole, 

A ring in the rope on the dahani^rukd 
where the mar aka and pdsdo are made 
fast. 

The pocket of the net. 


» j, I The Baluchi$ use the same words in describing the parts of this fishing net 
• Except that for k they say Barmak and for Kisa they say Kito» 
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Gislak 

. . The line on which the fish that are caught 
are strung by the gills and kept in| 
the water. 

Shak 

. . The handle of wood at the other end of 
the gislak for attaching it to a stak^ 
on the bank ; it also acts as a need! 
to pass the line through the gills c 
the fish. 

Dam 

Is the net. 

Dam-i-boki 

.. This whole arrangement for catching fish. 

Charkhab 

Swirling back water forming a suitable 
place to set up this arrangement to 
catch fish. 1 

* . Fisherman. 1 

Mdhigir 

MaM 
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Soft fin of Adiposia^ eto, 

-FiO. I. — Vertical section of soft fin of Adiposia macmahom ^ 
stained with haematoxyliii, X 6o. / 

2. — ^P art of the lateral region of the same preparation, 
X 200. 

„ 3- — Vertical section of the dorsal fold (behind the dors^al 
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long, stained With haeniatoxylin , X 200. 

>/ 4* — »Part of the lateral region of the same preparatioif 
' , X ,3®o. 
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' 111.: NOTES ON FISHES IN THE INDIAN 
’ '■ “ I MUSEUM. 

! ' 

r. On a New Genus op Fish closely resembling 
PSILORHYNCHUS, McClELLAND. 

■i 

■' By Sn I,al Hora, M.Sc., Research Assistan- , Zoological 

Survey of India. 

! 

Wh^le sorting out the fish of the genus Garra in the unnamed 
collection of the Indian Museum, I happened to mistake the speci- 
men described below for one of Garra. On closer examination it 
has-tumpd out to be an interesting species of a new genus, which 
I prc^pose to describe in this paper, 

1 I ; Parapsilorhynchus, gen. nov. 

I'Bie genus consists of small hill-stream Cyprininae closely 
resetatjlittg: Psilorhynchus , McClell., from which it differs in ttie 
followir^ characters : — 

I (i) There are two blunt, cylindrical barbels on the snout in 
thejnewigenus, while in Psilorhynchus barbels are absent. 

j (ii) jTu Psilorhynchus the air-bladder^ is always more or less 
reduced^ while in this genus it is large and is of the normal Cyprinid 
type. ' 

_ I (iii) ln..PsiMynchus the upper lip is exposed, and the lower 
lipi tlxbugh it may be glandular, is never prominent, while in 
Pdrapsilorhynchus the upper lip is concealed by a fringed, plicate, 
labial fold which is densely covered with minute tubercles ; the 
loW lip , is very prominent, and usually there is either an indica- 
tion of or a rudimentary disc behind it. 

(iv) In Parapsilorhynchus the origin of the dorsal is almost’ 
oppo^te .to that of the ventrals, while in Psilorhynchus it is in 
advance of the ventrals. 

Of this genus I regard Psilorhynchus ientaculatus, Annand.,® 
as the type-species. I assign to it also the new species described 
tplow. While dealing with the genus Psilorhynchus in a recent 
I^per, I provisionally included Dr. Annandale's species in it, but 
tpe discovery of the second species in the same range of mountains 
makes it desirable to lay stress on the differences between the 
&rins found in the north-east of India, and those inhabiting the 
1^1 Is in the western part of Peninsular India. Dr. Annandale tells 

] I Hora, Rec, Ind. Mus. XIX, p. 209 (1920). 

I ^ Aqnandale, J^ec. Ind, Mus. XVI, pp, 128-129 (1919). 
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me that he considers these f^rins to he jirohuldy eonverKmit ; hot 
in describing Psilorhy ndms tcntaciila/ns i)rei'erre<l not to set up a 
new genus on a monotypic basis. 

My new genus has some points in common with Carra ; the 
main characters that distinguish it from this genus are the follow- 
= — 

(i) The presence of two characteristic blunt barbels in a p(isi- 
tion quite different from that in any species of Garra with t wo 
barbels. 

(ii) The gill-openings extend to the ventral surface, whereas 
in Gayya they are usually restricted to the sides. 

(Hi) In Parapsilorhynclius the mouth is very small, while in 
Gayya it is usually much wider. 

Parapsilorhynchus discophorus, s]). nov. 

D, 2/6, V. 7. A. 7. P. 16. 

This is a small-sized fish, with the back modcrateh'' elevated. 
The dorsal profile rises gracefully from the tip of the snout to the 
origin of the dorsal, beyond which it slopes imjicrceptibly down to 
the base of the caudal fin. The ventral surface is somewhat 
flattened and its profile is almost straight and Iiorizontal. The 
length of the head is contained 4/,- times, d-he dei)th of the body 
near the origin of the dorsal fin qj- times, and the lengMi of the 
caudal fin 31? times in the total length without the caudal Tm. 'I'he 
eyes are of a moderate size and are situated slightly iicamu' to the 
posterior margin of the operculum than to the end of tpe snout ; 
their diameter is contained 3? times in the length of flic head, 
twice in the interorbital width and times in tlu^ length of the 
snout. The gape of the mouth is ij times the diametei- of the 
eye. The head is short and narrow; its greatest width! is con- 
tained times in its length. There arehTdrinite rows d.f o]H;n 
pores on the sides and uiDper surface of the head and also along 
the opercular borders on the under surface. The greafc'S.. height 
of the caudal peduncle is equal to its length. The vent is situalcd 
in the beginning of the last fourth of the distance between the end 
of the snout and the base of the caudal fin. There is a pair of 
short barbels on the snout. The barbels are thick and stmu])y 
and are not pointed distally ; they arc situated ventrally, a, short 
distance behind the anterior end of the snout atid are ])artly visi- 
ble from above. There is a deep groove on either side running 
from the base of the barbel to the angle of the mouth. The moutli 
is small and crescentic, and is situated on the ventral surface con ■ 
siderably behind the anterior end of the snout. The upper labial 
fold is long and fringed and is covered with minute tubcri'-les. 
The lower lip forms the anterior free border of the mental disc lind 
is studded with fairly big tubercles. The labial fold tapers towards 
the angle of the mouth and partially covers the lateral borders of 
the lower lip. The most significant point about this species is the 
presence of a small, rudimentary disc behind the lower lip. 6''he 



192^1 .J 


S. L. HO'^^a : Notes on Fishes. 15 

dijsc consists of an oval callous portion in the middle, with its 
longest diameter at right angles to the length of the fish and a well- 




P arapsilorhynclnts discophorus^ sp. no\'. 

A. Lateral view of the type-specimen, X 2 . 

B. Dorsal surface of head of the same^ X 3 . 

C. Ventral surface of head of the same, X 3 . 

D. Anterior part of the ventral surface of head of the same, X 9 . 

defined tubercular border anteriorly, but becoming obscure behind. 
The opercular borders meet a short distance behind the mental 
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disc. The scales are small and are totally absent from the ventral 
surface ; there are 34 scales along the lateral line and 9 rows 
between the bases of the dorsal and the ventral fins. The dorsal fui 
is I as high as the depth of the body below it ; it is siiuat.cd nearer 
to the base of the caudal than to the end of the snout and its 
origin is equidistant from the nostrils and the l>ase of llu‘ caudal. 
The origin of the ventrals is almost opposite or vslightl}^ behind 
that of the dorsal fin. The pectorals are shorter tJian the head 
and are separated from the ventrals by a considerable distances 
The caudal is forked and both the lobes are pointetL The vcrntrals 
are provided with a short fleshy appendage. The air-bladder is of 
the normal Cyprinid type. 

The sides and the upper surface of the head are dusky ; while 
the ventral surface is white. There is a dark bar across the dorsal 
fin near its free border and a short black bar at the 1)ase of tlu: 
caudal. 

Tyfe-specimeu . — F, ZooL Smvey of India (Ind. 

Mus.). 

Locality.— Only one specimen was obtained l>y Dr. F. IL 
Gravely at Poplili in the Vashishti valley, in the Western Ghats, 
Fatnagiri district, Bombay Presidency, at an altitude of 400 ft, 

Mecmure?nents in millimetres. 


Total length excluding caudal . . 33*0 

Depth of body in front of dorsal 8*0 

Length of head . . . . 8-0 

Width of head . . . . 6*5 

Diameter of eye . . 2*2 

Length of snout . . . . 3*3 

Interorbital width . . . . 

Gape of mouth . . , , j-o 

Length of caudal peduncle . . 5*5 

Least height of caudal peduncle 5-0 

Height of dorsal fin . . . . (yi^ 

Length of pectoral . . , . 

Length of ventral . . . . 5*’^ 

Length of anal . , . 3*0 

Length of caudal , , . . g-i- 

TN ^ r J f . 1 1. . 


Distance of vent from end of snout 24-0 

The new species is closely related to Parapsilorhynchus tenta- 
culatus (Annand.), recently described from the adjacent Poona 
and Satara districts of the Bombay Presidency. The fundamental 
points of resemblance are the presence of two short, stumpy and 
blunt barbels on the snout and also the presence of a well-defined 
s-i^'hladder. The species are also alilce in having a narrow and 
pointed operculum which is sharply marked off and bluntly 
truncate above* In both the species there is a black bar across 
the dorsal and a black spot at the base of the caudal fin. The 
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general facies in the two is similaiN^s is also the position of the 
mouth and the structure of ’the labial ‘fold. The points of differ- 
ences are, however, numerous and inipoitant. In a well-preserved 
specimen of P. tentaculatus a small pad can be made out just be- 
hind the bilobed lower lip, while in the new species there is a 
distinct callous disc and the lower lip is not bilobed. In P. dis- 
cophorus the ventral surface is more rounded and is absolutely 
devoid of scales, the head is shorter and narrower and the eyes 
are distinctly visible from below. The._two species also differ in 
proportions and number of scales, .^he paired fins in P. disco- 
phorus are not so expanded as in^_P: tentaculatus and are not pro- 
vided with muscles on their y:rilt‘ral aspect. 
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* collection dealt with in this paper was made by the Zoo- 
logical Survey Party which visited Manipur in February and 
March, 1920, and also to a large extent by myself: My best 
thanks are due to Sardar Dogar Singh, the State Overseer at the 
time of our visit, who after the departure of Dr. Annandale ai>d 
other members of the party gave me material assistance in the 
collection of specimens and in arrangements for touring. He 
accompanied me to most of the places in the valley and helped 
me in various other ways, I am also indebted to Mr. A. C. 
Fleazar for giving ^ me photographic prints from his valuable 
collection of negatives. Some of these are reproduced here as 
illustrations. To the Political Agent, Mr. C. W. R. Cosgrave, I am 
indebted for the services of a man who gave me great assistance 
m collecting. 

My sincere thanks are due to Drs. Annandale and Kemp, to 
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the former for the great help and valuable suggestions that he 
gave to me throughout the preparation of this paper, and to 
the latter for going through the manuscript with me. Dr. Annan- 
dale’s Monograph^ on the Fish and Fisheries of the Inle Lake has 
served me as a model in writing up the results of my investiga- 
tions. The illustrations were executed under my supervision by 
the artists of the Zoological Survey with their usual skill and I 
must express my indebtedness to them for this work. 


INTRODUCTION. 

Onty a few species of fish have hitherto been recorded from 
the Manipur Valley and the hills in its immediate vicinity. Da}’, 
in his volumes in the Fauna of British India records only three 
from the Naga Hills, Erethistes hara^ E. elongata and Danio acqui- 
pinnatus. Specimens of other species have, however, been collected 
in small numbers from time to time in the streams of these moun- 
tains. Over half a century ago a small collection was made by 
Col. H. H. Godwin-Austen, but so far as my knowledge goes no 
account of it has been published. More recently, in 19x0, the 
Rev. Mr. Pettigrew sent to the Indian Museum a small collection 
of fish from the hill streams of Northern Manipur. The species in 
this collection, as Dr. Annandale informs me, were all obtained in 
the hill country, probably from the neighbourhood of Uklirul 
which is situated at an altitude of 6,000 ft. Two new species 
found by Mr. Pettigrew, Neniachilus manipurensis and Danio 
naganensiSj were described by Dr. B. L. Chaudhuri,^ while notes on 
some of the other species are incorporated here. 

The hst of the species given below is based on the informa- 
tion obtained from all these sources and from our own collection, 
which is of course much the largest. Under the name Naga Hills 1 
iriclude all the country inhabited by Naga tribes and not merely the 
district to which the name is officially applied. 


LIST OF FISHES OBTAINED FROM MANIPUR AND 
THE NAGA HILLS. 


Loktak Lakk. 


Clarias batrachus (Linn.). 
Calhchrous biniaculatus ^ Bloch. 
Macrones bleekeri^ Da3^ 

Laheo calbasu (Ham. Buch.). 
Laheo pangusia (Ham. Buch.). 
Barhus sarana caudimarginatus 
Llyth. 

Rohtee belangeri (C. and V.). 


Lepidocephalichthys irrorata, sp. 
n. 

Ambassis ranga (Ham. Buch.). 
Ophiocephalus harcourt-hutleri^ 
Annand. 

Barbus concTionms (Ham. 

Buch.). 

Barbus ticto (Ham. Buch.), 


i Annandaie, Rec. ijtd, Mii& , XIV, pp. 33—64, pis. i — viii (1918). 

% Cbaudhun, Rec. Ind. VII, p. 443, pi. xl, figs. 4, 4a, 4b and pi. xli, 

figs. 1, la, lb ; p. 441, pi. xl, figs, i, la, lb (1912). 
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Si<uo-G-isH Streams in the Manipur Vateey. 

Clay las batrachus (lyinii.). Rohtee belangevi (C. and V.). 

W allago attu (Schti.). Rohtee alfrediana (C and V.), 

Callichrous himaculatus, Bloch. Barilius barila (Ham. Bach.). 
Marcrones bleekeri^ Day. Danio {Brachydanio) acnticepha- 

Macrones {Macronoides) afflnis la^ sp. n. 

(Blyth). Botia herdmorei (Blyth). 

Glyptothorax ^ dorsalis, Vinci- Botia hi stria nica , Blyth. 

gnerra. Lepidocephalichthys berdniorei 

Glyptothorax minutus, sp. n. (Blyth). 

Gagata cenia (Ham. Buch.). Lepidocephalichthys irvorata, sp. 

Garra nasutus (McClelland). n. 

Laheo calbasu (Ham. Buch.). Acanthophihahnus pangia (Ham. 

Labeo angra (Ham. Buch.). Buch.). 

Labeo pangusia (Ham. Buch.). Nemachilus zonallernans {Blyth). 
Crossochilus latia (Ham. Buch ). Ambassis ranga (Harn. Buch.). 
Barbus ticto (Ham. Buch.) Masiacembelus manipurensis^s-p. 

Barbus conchonius (Ham. Buch.)* n. 

Barbus sarana caudimarginatuSy Ophiocephalus harcaurt-butleri ^ 
Blyth. Annand. 

Streams with Rocky Bed in the Southern Watershed 
OF THE NaGA HiEI/S. 

Garra rupiculus (McClelland). Danio {Brachydanio) acuticepha- 

Garra abhoyai, sp. 11. la^ sp. n. 

Crossochilus latia (Ham. Buch.). Lepidocephalichthys berdniorei 
Barb^is hexastichus, McClelland. (Blyth). 

Barbus conchonius (Ham. Acanthophthalmus pangia (Ham. 

Buch ). Buch.). 

Barbus oatesiiy Boulenger. N emachilus manipurensiSy Chau- 

Barilius barila (Ham. Buch.). dhuri. 

Barilius dogarsinghi^ sp. n. N emachilus zonalternans {Blyth) . 

Danio cejuipinnaius (McClel- Nemachilus sikmaiensis, sp. 11. 

land ). Nemachilus kangj uphhulemis , 

Danio naganensis^ Chaudhuri. sp. n. 

N emachilus prashadi ^ sp. ii. 

Streams with Rocky Beds in the Northern Watershed 
OP THE Naga Hires. 

Ereth%stes hara (Ham. Buch.) Barilius barila (Ham. Buch.). 
Erethistes elongata^ Day. Danio dangila (Ham. Buch.). 

Psilorhynchus, sp., Hora. Danio aequipinnatus (McClel- 

Garra ^naganensisy sp. 11. land). 

Barbus clavatus, McClelland. Lepidocephalichthys guntea 

Barbus tor (Ham. Buch.). (Ham. Buch.). 

^ In a paper to be published shortly I give reasons for adopting- this name in 
preference to Glyptosternum. 
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Barbus hexastichus, McClelland. 
Rasbora rasbora (Ham. Buch.). 
Barilius bendelisis var. chedrci 
(Ham. Buch.). 


Rf eruachilus boLia (Ham. Bucli.). 
Badis badis (Ham. Buch.). 
Rhynchobdella dMnashorii,s\K n. 
Ophioccpbalus punclaius, Bloch. 


I will now discuss separately the fishes of the four areas cmi- 


meia.Lcu tiuuvc. 

The fish-fauna of the I.oktak Lake is, unlike that of the luk 
Lake, ‘ not at all specialized. Of the dozen species obtained Ironi it 
none are endemic, and all these have also been louni in . ic 
streams of the valley. The only new species from the lake is a 
small loach of the genus Lepidoce-phalichthys which was equally abun- 
dant all over the valley. The major part of our collection was 
made in the sluggish streams of the flat country. Here four new 
species were discovered, one of the genus Lepidocc-phalichthys also 
found in the I^oktak Lake, and others belonging to the gpieia 
Mcistacemhelus, Lanio and Glyptothofdx. Except the hf astacembems ^ 
which may grow to a foot or more in length, the new forms arc 
all very small and apt to be overlooked while collecting. Of the 
remaining species Barbus phutunio is said to have been introduc'ed 
in the Residency ponds from outside the valley. We obtained a 
large series of specimens but only from these ponds. The cel 
{M onopterus albus) was found buried in mud at the edge of the 
lake and in rice-fields and was not obtained from any of the 


streams. 

Most of the new species I collected are from the hill streams 
of the southern watershed which flow into the Manipur Valley 
from the adjacent Naga Hills. Their restricted distribution is not 
surprising since they are only found in localised areas in these 
streams. The new forms chiefly belong to two genera, Nemachilus 
and Barilius ^ 

Of the species listed under the heading Northern watershed, 
Naga Hills/' Ophiocephalus punctatus, Rasbora rasbora ^ BmHs badis 
and Rhynchobdella dhanashorii were netted by me at Dimapur in the 
plains just north of the Naga Hills. The discovery of a species of 
Rhynchobdella so far inland is interesting. A parallel instance may 
be given of a marine genus Moringua^ which has been recorded 
from the Abor country by Dr. B. L. Chaudhuri.* Most of the spe- 
cies obtained in the Naga Hills were collected in the Mithapani and 
Senapati Streams near Rairong on the main northern watershed of 
the range. The rest were captured in small streams at various 
points on the road between the Manipur Valley and Dimapur » 

As a result of our investigations 56 species are now known to 
inhabit the Manipur Valley and the Naga Hills. Of these 27 be- 
long to the family Cyprinidae, 12 to the Cobitidae and lo to the 
Siluridae. The remaining seven species are . distributed atnong 
the families Symbranchidae, Mastacembelidae, Ophiocephalidae, 


1 Bee. Ind, Mus., XIV, pp, 33—64 (1918). 

2 Chaudhuri, Rec* Ind. Mus.^ VIII, p, 255 (1913). 
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Nandidae and Percidae. The large number of species and in- 
dividuals of the first three families, and especially of the family 
Cyprinidae is a noteworthy feature of the fish-fauna of these 
regions. Moreover, the members of these families that live in hill 
streams show certain adaptive character's which are dealt with in 
detail under a separate heading. 

. THE PHYSICAE AND OTHER CONDlTlONvS AS 
THEY AFFECT THP: FISH. 

In the general introduction to the fauna of the Manipur Valley^ 
Dr. N. Annandale has given an account of the Eoktak Eake. I 
need here only mention a few of the features that seem to have a 
special bearing on the fish-fauna. 

Dr. Annandale has referred to the luxuriance of vegetation 
in the lake and has pointed out that it is blocked up to the sur- 
face by a thick growth of Potamogeton^ Hydrilla and Trapa, From 
the fact that no specimen of fish, more than a few inches in length, 
was found in the lake^ it is evident that this thick vegetation^ 
while providing food and shelter for the fish, is inimical to the 
existence of big species, probably because it would retard their 
progress and make them an easy prey to water-birds, otters, etc. 
Cover plays a great part in the life of fish and the readiness with 
which they seek it in the lake is fully illustrated by the devices 
employed by the Manipuris in capturing them. 

Except the snake-headed fish {Ophi ocephalus haroourt-butUri) 
and three species of Siluridae, all the fish generally feed on aquatic 
weeds, on small worms or insect larvae in the mud. Surface- 
feeding fish (Nga-wa) though abundant in the streams of the valle}" 
are totally absent from the lake. 

The destruction of fish brought about by man's agency is enor- 
mous and in fishing Manipuris do not spare the small forms, which 
only inhabit the lake. After man the most active agents of destruc- 
tion are certain species of birds. The stomachs of a few cormo- 
rants shot near Potsengbaum were found to be full of specimens of 
Lepidocephalichthys berdmorei and Monopterus alhus. Large num- 
bers of these birds were often observed sitting on floating islands 
and feeding on the fishes in the lake. The ducks and geese for 
which this lake is famous among sportsmen do not appear to do 
much harm, judging from the contents of their stomachs, unless it 
be by destroying spawn. 

On dissection several species of fish were found to be infected 
with round worms, but the degree of parasitisation was not very 
high. 

The fish of the sluggish streams in the Manipur Valley com- 
prise all those that live in the lake and include some of those the 
proper habitat of which is the mountain torrents. It is not sur- 
prising to find species of Glyptothorax^ Garra, Nemaohilus and other 
highly specialized genera in muddy streams when it is realised 
that within a short distance a mountain torrent may become a 
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sliiggisli stream in almost level country. During my tour I was 
able to make collections from the same stream at cliflferent places 
where the bed was sometimes rocky and soiiietimes muddy. For 
example I made a collection in the Thaubal stream near Yari- 
buk where it is muddy and sluggish and in the same stream about 
I mile from Phadai, where it flows rapidly over a rocky bed. 
Similarly in Sikmai Stream I made collections at two different 
places, one near Vabgai in the valley and the other near Pa lei 
some six miles from Kakching village, where the stream may 1}(.‘ 
called a torrent. A comparison between the species obtained from 
the latter stream in the two places is instructive. 


Muddy and sluggish, near 
Vabgai. 

A ca uthopJithalmus pangia. 
Crossochilus latia. 

Macrones hleekeri. 

L epid ocep h ali ch thys her dm ore L 
Lepidocephalichthys irrorata . 


Flowing rapidly over a rocky 
bed, near Paid. 

A canthopMhahnus pa ngia . 
Crossochilus latia. 

Garra rupiculus, 

Barilius barila. 

N emachihis zonaltcrnans. 

N emacMlus sikmaiensis. 

N emachilus prashadi. 


It will be observed _ that examples of Garra and Ncmacliilirs, 
e only genera that exhibit adaptations to life in hill-streams, are 
cund at Palel where the water flows rapidly over a rocky bottom, 
'' mse of Lepidocephalichthys and Macrones that prefer u 
muddy bottom are only found near Vabgai where the stream is 

remaining two species, belonging to 
Acanihophthalmns and Crossochilm, are capable of existence under 
Dotn conditions, 

§yyf®^,.®P®y^lization is found, however, among those 
rVJu ^ actually bye in rapid waters. In the species of the genus 

futei expanded and some of their 

muscle 1 specimens defmil e 

to W a “”“th is speciali/.ed 

eLbTed tYtiSY"'‘r «ie fish arc 

enabied to stick to stones and withstand rapid currents In V 

exoSded atS specialization of the paired fins which are greatly 
n- ^ f provided with muscles on their ventral asDcct 

GSOGRAPHICAI. REIvATIONS. 
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between it and Kanglatombi among the Naga Hills. The Imphal 
River, the chief river of the valley, rises near Kanglatombi and 
flowing southwards through the valle}^ ultimately joins the Chiiid- 
win, a tributary of the Irrawadi. The streams of .the northern 
watershed on the other hand form part of the Brahmaputra 
System. 

Seventeen species of fish belonging to six families and 12 
genera are represented from the northern watershed. All the 
families are widely distributed in the waters of the Oriental and 
Ethiopian Regions. 

Of the 12 genera, ii are distributed in the freshwaters of the 
adjacent country, while the genus Rhynchobdell a ^ which has hither- 
to only been found in the deltas of all the large rivers of India 
ai#d Burma, is now for the first time recorded from far inland. 

Of the 17 species, 4 are only known from the Naga Hills. 
Of the rest, 9 are distributed all over India and Burma and 
the remaining 4 do not extend to Burma but occur along the 
base of the Himalayas. Barbus clavatus, which is redescribed in 
this paper, has so far been known from a single specimen ob- 
tained from a river at the base of the Sikkim mountains. 

On the whole the fauna of the northern watershed, so far as 
the fish are concerned, is chiefly Assamese and only differs from 
that of the Brahmaputra Valley in so far as it contains hill-stream 
species. 

Forty-two species of fish collected from the southern water- 
shed belong to six families and 21 genera. All the families are 
widely distributed in the Oriental and Ethiopean Regions. Of the 
21 genera, 20 are widely distributed in India and Burma, while 
the genus Monoptenis is confined to south-eastern Asia and has 
not so far been recorded from the Assam Valle3^ Of the 42 species, 
18 are widely distributed in India and Burma ; ii are known only 
from Manipur ; the remainder with the exception of 3 are 
exclusively Burmese. Of these 7 were recorded and described 
from the Sitang River by Blyth,^ two have been described from 
the S* Shan States (one by Boulenger and the other by Annan- 
dale^), and the remaining species by Vinciguerra* from Meetan. 
The only Assamese species are Garra rupiculus^ which was des- 
cribed from the Mishmi Hills north-east of the Brahmaputra Valle\^ 
and Garra nasutus of the Khasi and the Mishmi Hills. Annandale,^ 
while dealing with the Batrachians of the Abor country, adduced 
evidence to -show that the fauna of the Khasi, Mishmi and other 
adjacent hill tracts is similar and differs from that found on the 
other side of the Brahmaputra River. My results confirm the 
above statement. 


1 Blyth, Joitvn. As. Soc. Bengal^ XXIX, pp. 138-— 17-I- (iS6oj 

2 Bouleng'er, Ann. Mag. Nat. Hist., (6) XU, p. 201 (1893). 

2 Annandale, Rec. Ind, Mus., XIV, p. 54, 2, pi. 2, fig-. 7 ; pi. iv, 

figs. 16, 17(1918). ^ [(1889). 

* Vinciguerra, A^m. Mus. Stor. Nat. Genova, XXIX, p. 246, pi. vii, fig. 4 
^ Annandale, Rec. Ind. Mus., VIII, p. 36 (1912), 
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Barbus 'phutunio^ a widely distributed Indian species, is said 
to have been introduced into ponds in the Residency gardens at 
Imphal, in xvhich alone it was found, as an ornamental fish. 

Thus we see that the two important elements of the fish- 
fauna of the S, watershed are the endemic Manipur element and 
the Burmese element. The endemic element is chiefly confined to 
the hill-streams and strictly speaking is an isolated one. vSomc of 
the species (for example Botia histrionica^ Botia berdmorei, Macro- 
nes affinis^ Neuiachilus zonalternans ^ LepidocepJmlicMhys hcrdmorci) ^ 
which have so far been known only from a small number of 
specimens obtained in Burma, are among the commonest species 
of the Manipur Valley and are represented by large series in our 
collection. 


TOCAIv NAMES OF FISH AND THEIR ECONOMIC 
VALUE, ETC. 

Nga is the ordinary word both in Burma and Manipur for 
fish; but it is never omitted by Manipuris, except in a few cases, 
when referring to a particular species. Even the large water-bug 
{Belostoma indicum)^ which Manipuris eat, is called Nga-Ki-Hum. 
Those fish that do not occur in the valley, but are found in the 
northern watershed, are called comprehensively Ching-Nga or 
mountain-fish. For most of these species I could obtain no 
Manipuri name. 


Most of the local names were checked in the field by calling 
them out to a party of fishermen and getting the corresponding 
sh. The meanings of the names were for the most part given 
to me by Tumba vSingh, whose services were lent to us by the 
Political Agent. They were also confirmed by other persons, 
who knew the Manipuri language very well. 

There was some difficulty in writing the. local names in 
roman characters, because it was rather difficult to follow their 
sound, which is partly nasal. However, I was able to get a com- 
plete list of the Manipuri fishes in Hindi characters, which I can 
read ^yself, and the spellings of the various names may thus be 
regarded as fairly reliable. 


Ihe Manipuris are a very intelligent and observant people and 
in giving names to the various species have had some regard 
either for its habit, colouration or resemblance to other animals 
(5.g. sannkhoibi=otter mouxhed). Thus all the species of Barifiiis 
axe called Nga^wa, air-fish/ ^ and. all Nemachilus with vertical 
^^^‘^^tripe^^fish^^^ segmented-fish/' and any striped fish Nga-rang, 


^ During my visit to Manipur I obtained a considerable amount 
of information regarding the local names of fish, their value as 
food and the method by which they are captured and cooked. In 
the table below I have given the names of all species from* the 
area with which this paper deals, though in a few cases I have not 
been able to discover the local names or their meanings 
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'Serial 

No. 


Scientific name. 


.tyocal name. 


Meaning of the local 
name. 


j Family Symbr.a.nchidae. 

i 

Monopteviis aibiis (Zuiew). 


Nfra puram. No explanation was 
i given by the Mani- 
: puris. Kaboi Nagas call 
t it kha-roi^ snake-fish 


Family Siluridae. 
Clavias bairaclms (Linn.) 


3 i Waiiago attu (Schii.), 


Nga-kara . 


Sareng 


‘Burnt black fish” 
The name refers to its 
black colour. 


‘ Big fish . 


4 


S 


6 


7 

8 


9 


Callichrous bimaciilaius 
(Bloch). 


Macvones hleeken^ Day. 


Maorones {Macyonoides) 
affinis (Blyth), 


Glyptothomx dorsalis 
(Vinciguerra) 
Glyptothorax minuUts, 
sp. nov 


Gagaia csnia (Ham. 
Buch.). 


Nga tin . . . 


Nga-chep . . 


yga-rang . . 


! I Nga-pang. 

s 


Nga-rang . . 


, “to spit” or “a bow.” 

, The dorsal profile in 
this fish is like a bow ; 
also, according to the 
Manipuris, the fish ' 
spits when taken out 
1 of water. 

chep implies the habit 
of the fish when taken 
out of water. It 
shuts and opens its 
mouth constantly. 

I Striped fish.” The 
! name is derived from 
; arangbah. This adjec- 
I tive is used for other 
I things also. 

I pangirom pangwa^'-mno- 
j cent.” This implies the 
habit of the fish which 
i does not dart away 
: when disturbed but re- 
: mains quietly in the 
, same place and is easi- 
! ly caught. 

I [See No. 6 above] 


10 i Erethistes hard (Ham. 

; Buell.). 

11 ' Erethistes slongata^TfOY. ) 

I Family Cyprinidae. 


12 

13 


Psilorhynchus sp., Hora. 
Gan a nasutus, McClel- 
land. 


Nga-mu-san~ mu “ black ” ; sangum 
gum. I “an umbrella” or “a | 
! mushroom” in refer- 
‘ ence to the mental disc. 
According to others 
sangum is an insect 


Economic value of the 
species and other 
particulars. 


Manipuris do not eat 
this fish, because, as 
they informed me, this 
name conies after thqge 
of all other eatable fish 
in their holy book, the 
Puranas. Nagas catch it 
by e two pronged spear 
and smoke it without 
salting. 

Fairly good eating. This 
is captured in large 
numbers in swamps by 
cutting the grass and 
scooping out the water. 

Good eating The big- 
gest fish sold in the 
market. 

Fairly good eating. 
During the rainy sea- 
son, its roe is ground 
and fried and is used 
in making a kind of fiat 
cake. 

Fairly good eating. It is 
said to have few bones. 


Goad eating. 


It is said to be full of 
fat and oil. 


The Manipuris do not 
distinguish this species 
from M. affinis. 

These species are not re- 
. presented in our collec- 
tion. They are known 
to occur in the Naga 
Hills. 


Fairly good eating, said 
to be rich in oil. 
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Serial 

No. 

Scientific name. 

Bocal name. 

Meaning of the local 
name. 

Economic value of the 
species and other 
particulars. 




which lives in grass 





and by its bite pro- 





duces a swelling. 


14 

Gavra na^anensis, sp. 






nov. 




^5 

Gavya ahhoyai^ sp. nov. 




16 

Gaym yupicitlus, McClel 

Nitg-nga 

“Stone fish” 

Nagas eat it. 


laud. 




17 

Labeo calbasu (Ham. 

Paing-ha or 

A fish with a red streak 

Good eating but bony. 


Buch ). 

Pemba. 

below the cheek and 





with red iris. Pemba 





denotes red. 


18 

Labeo ansva (Ham 

Kha-hag. { 

A/i^-mouth ; hag de- 

Good eating. They are- 


Buell.). 

) 

notes the fleshy ap- 

chiefly u.sed for cxtrac- 

19 

Labeo pangusia (Ham. 

do. ‘) 

pendages which sur- 

lion of oil in which other 


Buch.}. 

( 

round the mouth. 

fish and vegetables are 





fried, 

20 

Crossochiliis latia (Ham. 

Nga-rohi or 

roM “round,” in refer- 

The young are bitter in 


Buch.). 

nga ynhi ma- 

ence to the cylindrical 

taste while the adults 



pi. 

form of the fish. The 

arc .slightly bitter but 




young are cahed nga- 

not bony, 




rohi and the adults nga- 





Yohimapi the mother 





of nga-rohi. 


21 

Barbus sarana caudimar- 

Nga-noi 

noi “ fat the young of 

Full of hone.s ; 


ginatus, Blyth. 


this fish are called nga- 

its fle.sli i.s .saitl 




hau at Wangling vil- 

good flavour. 




lage. 


22 

Barbus oate-sii, Boulen-i 

.... 




ger. 



1 

23 

Barbus davatus, McClel- 

Samehei . . 

“Comb fish,” in refer- 

The flshwas obtained at 


land. 


ence to the denticula- 

ICairoug and only the 




tions along the dorsal 

Naga name is' given 




spine. 

here. 

24 

Barbus tor [Horn. Buch.) 




^5 

Barbus hexastichus , Mc- 

Htirii 

“ Restless fish,” makes 


Few people eat it fre.sh. 


Clelland. 


hur-hur agitation or 


It i.s generally dried 




trembling in the water. 


in big tray.s and then 

26 

Barbus ticto (Ham. 

Nga-kha 

khaiba “ bitter.” The 


ground into powder, 


Buch. ) 


Manipuris compared 

1 

which is used as a 




the taste of these fishes 


1 condiment like pep- 




to that of a tobacco leaf. 


per with vegetables. 

27 

Barbus conchonius (Ham 

do. 




Buch.). 




28 

Barbus phutunio (Ham, 

do. 




Buch.) 




29 

i Rashora rasbora (Ham, 





Buch,). 




30 

Rohiee hekingeri (C, and 
V \ 

Tharak 

“ Plat and thin ” 

[See No. 17 above). 

3 i 

V.;. 

Rohiee alfrediana (C. and 
V ^ 

Ngashiksha 

“ Compressed fish ” .. 

Fairly good eating. 

32 

V,;, 

Barilius hcndelisis var. 





chedra (Ham. Buch.). 


xwa “ ,air ; ” in reference 

The intestine, which is 

1 



to the surface feeding 

also eaten, is said to be 

33 

Barilius barila (Ham. 

Ngorwa. 

habits of the fish. At 

bitter. The fish is, 

1 

Buch,). 


J Kairong some Mani- 

however, good eating. 

34 

Barilius dogarsinghi, 

do. 

\ puris called it nga-ra 



sp. nov. 


1 on account of the blue 





bands on the side.s of 





1, the body. 
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No. 

t 

Scientific name. 

Bocal name. 

Meaning of the local 
name. 

Economic value of the 
species and other 
particulars. 

35 

Danio daugila (Ham 
Buch.). 




36 

Danio acquipinnatus 

(McClelland). 

.... 



37 

Danio '{ByacJiydanio) 
acniicephala, sp. nov. 




38 

Danio nagavensis, Cliau- 
dhuri. 

Family Cobitidae. 




39 

Botia beydmorei (Blyth). 

Sarin Khoibi 

“ Otter-mouthed fish.” 

Very good eating. 

40 

Botia kistrionica, Blyth 

Nga-rang, 

“Striped fish” in re- 
ference to its black 
and white colour. 

do. 

41 

Lepidocephnlichthys gitn- 
tio (Ham. Buch.) 




■43 

i.yr : ' "li ~‘db • ' herd- 

Nga kshrou or 

kshrou “loose mud.” 

It is generally smoked, 


,, .. ‘b'y:!!; 

Nga-M-iaraii 

The fish lives in loose 
mud hence the name, j 
The second name signi- j 
fies its slimy skin like 
that of a leech javau. 

but people occasionally 
eat it fresh. 

43 

Lepidocephalichthys ivro- 
rata, sp. nov. 

Nga- nap . . 

j 

nap denotes the action 
of pressing a thing 
between the fingers | 
hence “a compressed 
fish.” j 

Manipuris do not like it 
fresh and generally 
smoke it. 

, 44 

A cnnUwphthalmus pan- 
gia (Ham. Buch.). 

1 Nga- sang . . 

sang “ thin and long ” . . 

[See Nos. 25—38 above . j 

45 1 

Nemachihts botia (Ham. 
Buch.). 




46 

NemacMlus soualtevnans 
(Blyth). 

Nga-rem 



47 

Nemach il us mampuven- 
siSy Chaudhuri. 

Nga-sarva 



48 

N emachilus kangjupkhul- 
ensis, sp. nov. 

Laingoi- 
phumba or 
Sarin 

phumba “ sand,” the fish 
lives in sand and hence 
the name. 


40 

N emachilus sikmaiensis, 
sp. nov. 

'j Nga-tup . . 

tup “ segmented,” in re 
fe - ence to the vertical 

. [See No. 42 above.] 

50 

NemacMlus prashadiy sp. 

1 ^ do. 

band on the sides. 



nov- 

Family Percidae. 


51 Ambassis vanqa (Plain. Nga-mahi .. Silvery fisli ” in refer- Bony, not bitter. 

Buch.). ence to the colour of 

the abdomen. 

Family Nandidae. 

52 Badis hadis (Ham. Po 7 ia .. | “ Deep-black .. 

Buch. ). i 


Family Mastacembeei- 

DAE. I 

53 Rhynckobdella dhana- i- •**• 

shoriiy sp. nov. i • 1 j i.* t* 

54 Mustacembelus manipu- Nga-rin .. I “ Snake-fish .. Fairly good eating it 

reiuis, sp. nov. j is generally smoked. 
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3.1 ' 

^ j Scientific names. j Local name. 

Meaning of the local 
name. 

Economic value of the 
species and other 
particulars. 

1 Family OPHiocEPHAri- i 
; DAE. 



^ Ophiocephalus liarcourt-\ Nga-mn 

1 huilari^ Annandale. ; 

i Black fish’' 

j Fairly good eating, ver;; 
common in swamps 
especially near the T^ok 
talc Lake. 

OpMocephulus punctatiis ,\ .... 

i Bloch. 1 




Besides those fish given in the table above^ there are others 
that visit the valley only during the rains. For convenience of 
reference I give their vernacular names, but as they are not 
represented in our collection I am unable to give their scientific 
equivalents. 

Nga-mu-poram, — Imported for sale in a dried condition from 
Silchar. 

Sna-nga==^gold fish. '' 

Nga-cka-hu or Nga-chau. — This fish is dreaded by local 
fishermen, because even a mild injury inflicted by its spine causes 
the swelling of all lymphatic glands, while a deep wound results 
in fever which ma}^ la.st for two to three days. It is said to be 
good eating 

Nga-khro-bi. — This literally means a fish with its mouth on 
the under surface. ’’ It is said to have a large tipper lip. 

Muglang, — This fish, like nga-noi, has a red operculum, 
caudal fin, belly, and streak of the same colour along the dorsal 
surface. Manipuri cartmen gave me this name for Rasbora 
rasbora at Dimapur, but I had no opportunity of verifying their 
statements from any other sources. 

iVg'^?-A’=ugly fish. 

Nga-pa-hi — The fish is said to hop like a sparrow. 

Nga-hi^hooX fish, in reference to uts form like the Manipuri 
dugout. 

Nga-len, — From lenghba^one that does not move, A re- 
markable account of the method of capture" was given to 
me. The Mohammedan fishermen who alone capture and eat 
this fish dive and search for it under water. On discovering a 
fish, they come out and take a rope with them and dive again to 
the same place. They tie the rope round the tail of the fish being 
always careful not to touch its belly as this immediately disturbs 
it. The rope is now taken on shore and two or three people drag 
the fish out. It is said to be the most powerful fish in the 
valley. 

For the following names I have mo explanation : — Nga-san ; 
Nga-ril;^ Nga-chik; Nga-na-hi; ; Nga-nal; N ga4in-charo ; Nga-reL 
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The Manipuris do not take any other animal diet but fish, 
and practically all species found in the valley, except the Nga- 
■piiram and the Nga-len, to which they have a religious objection, 
are eaten. All are said to be more or less “ bitter,” when com- 
pared with the dried fish imported in large quantities from Sylhet, 
Cachar and from various other places. Below I have arranged 
the fish according to their food value as determined by Manipuris, 

Good eating. — Khcibag; Sarin-khoi-bi ; Sdreng ; Nga-chep; 
Nga-rang ; Nga-pang ; Nga-chau ; Nga-wa. 

Fairly good. — Nga-rin; Nga-mu; Nga-kara; Nga-tin; Nga- 
mu-sangum. 

Fairly good but hony .—N ga-tol ; Nga-rohi-tnapi. 

Very bitter. — Huru ; Nga-kha ; Nga-sang ; Nga-rohi. 

Smoked before eating. — Nga-kshrou ; Nga-nap ; Nga-rin ; 
Nga-tnp. 

The fish sold fresh in the markets are : — Nga-mu Nga-kara ; 
Nga-iin ; Nga-chep ; Sareng. 

Of these the first two are very common and are sold in a 
living condition in the market. The rest of the species except 
Sareng are also brought to the market dried. The major part of 
the freshfish sold in Imphal comes from Waithu-pat and the 
dried fish are mostly from the Thanga Island. 

SYSTEMATIC DESCRIPTION OF THE CODDECTION 
FROM THE MANIPUR VADLEY AND THE ' 

NAGA HILLS. 

Order SYMBRANCHOIDEA. 

Family SYMBRANCHIDAE. 

Monopterus albus (Zuiew). 

igi6. Monopterus albus, Weber and Beaufort, Fishes Indo-Ausfr. 

Arch., Ill, p. 413, figs. 210, 2II. 

1918. Monapterus albus, .Annaudale. Fee. Ind. Mus., XIV, p. 42. 

Monopterus albus is found all over southern .Asia east of the 
Bay of Bengal ; its range extends to northern China and Japan. 

The fish is only found buried in mud at the edge of the Lok- 
tak Lake. Some specimens were also found in the rice-fields in 
partially dried ponds. It is eaten by Nagas but not by Manipuris, 
who have certain religious scruples regarding the species. The 
Nagas, like the Inthas in the Inle Lake, capture the fish with a 
two-pronged spear. 

Cormorants, judging from the contents of their stomachs, 
seem to feed, largely on this species. 
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Order OSTARIOPHYSI 
Family SILURIDAE. 

Clarias batrachus (Linn.). 

1913. Clayias batrachus, Weber and Beaufort, Fishes Iiido-Austr> 
Arch,, II, p. 190, fig'. 74fP‘ 187). 

tguS. Clarias batrachus, Annandale, op. cit., p. 43. 

This species is common ever3^where in the valle^^^ especially in 
and about the Loktak Lake. In the market it is usually sold in a 
living condition. Though the fish is very common in the swampy 
portion of the lake, it is also fairly abundant among the weeds 
farther inwards. It does not grow to a very large size in the 
valley. 

Adults are black in colour but not quite so dark as young 
individuals. There are minute white spots forming distinct rows 
all over the body. The pectoral spine i? roughened externally and 
fineh" serrated along its posterior border. 

All the specimens in our collection are from the Loktak 
Lake. 

Wallago attu (Schn.). 

18S9, Wallago attu, Day, Faun. Brit. hid. Fish., I, p 126 fig. 54. 

1S89. Wallago at^Uy Vinciguerra, Anii. Mits. Stor. Nat. Genova, [2) 
IX, p. igg. 

This was the biggest fish brought to the Manipur market at 
the time of our visit. Waithu-pat, a lake on either side of the 
Burma Road some 10 miles from Imphal, is particulary noted for 
this species. 

It is found throughout India, Burma and Ceylon. 

Callichrous bimaculatus (Bloch). 

18S9. Callichrous bimaculatus, Day, op. cit., p. 131, fig. 57. 

i8Sg. Callichrous bimaculatus, Vinciguerra, op. cit*, p. 20l. 

1919. Ompok bimaculatus, Jordon and Starks, Ann. Carnegie Mus., 
XI, p. 434. 

Young specimens of this species are very difl&cult to distin- 
guish from those of C. macrophthalmus (Blyth). In the identifica- 
tion of the Manipur specimens I have followed Vinciguerra, 
though an examination of the collection in the Indian Museum has 
shown that much reliance cannot be placed on the character of 
the vomerine teeth. 

The specimens in the collection were obtained from Imphal 
and Khurda streams and from the Loktak Lake. There is a 
great variation in colour even in specimens from the same locality. 
Some are silvery-white all over ths body with a black blotch on 
either side above the pectorals ; while in others the body is dense- 
ly covered with minute black spots on a dull-white background, 
and the mark above the pectorals is not distinct. 

In the valley C. bimaculatus does not reach a larger size than 
9 to 10 inches. 
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Macrones ^ bleekeri ^ Day. 

18S9. Maci^ones hleekei'l y Day, cit., p. 162. 

1889, Alacroiies hleekeriy Vincig'uerra, op. cit., p. 219. 

The adipose fin of this species has a very great resemblance 
, to that of M. cavasiiis and M. leucophasis. The difference between 
the three species may be expressed in a table as follows : — 


M.hrava^iiis f H.B.), J/. I eucophash (Blythi. 


M. hleekei'ty Day. 


Maxillan’ barbels reach 
the caudal hn. 

.-V black spot at the base 
of the first dorsal 
spine. 


Depth of body 5^ times 
in the total lengah. 

No interneural bone. 


Maxillary barbeK reach 
the anal fin. 

The head and tore part 
of the body bright sil- 
very, white ,• no black 
spot at the base of the 
■ first dorsal spine. 

Depth of body 4-> times 
in the total length. 

An interneural bone pre- 
.sent. 


Maxillar\' barbels reach the 
anal fin. 

Light longitudinal bands 
along the body ; sometimes 
with a black shoulder spot. 
In the Burmese examples, a 
black spot is also present at 
the base of the caudal fin. 

Depth of body times in 
the total length. 

No interneural bone. 


The fish is very common all over the valley and is captured 
in large numbers in traps, both in the streams and the lakes. 

The specimens from the Loktak Take are darker in colour. 


Subgenus Macrotioides, nov. 

This new subgenus is proposed for species which differ from 
typical Macrones in the possession of a distinct ventral mouth 
bordered by fringed lips ; in having short barbels not exceeding 
the length of the head ; in the mandibular pairs of barbels being 
disposed in a transverse row across the mandible and in the pos- 
session of a number of open pores on the ventral surface of the 
head just behind the mouth. In general facies the fish of this 
subgenus show a remarkable resemblance to those of the genus 
GagaiUj from which^ however, they are easily distinguished by the 
crescentic band of teeth and a free air-bladder in the abdominal 
cavity. 

I assign the following species to the new subgenus: — Macro- 
nes affinis (Blyth),^ M. dayi Vinciguerra^ and M. marianiensis 
Chaudhuri.'*’ I have examined the types of the first and the 
"third ; while Vinciguerra’s description and figures of M. dayi leave 
no doubt as to its affinity with the other two. 


i Jordan, P/'oe. Acud. Nat. Sri. Phil. LX.K, p. 341, con.siders Macrones a 
.synonym of Aoria; but in view of the familiarity of the name Macrones, I have 
retained it in this paper. 

'2 Blyth, Jouvn. A.?. Soc. Bengal^ XXIX, p. 150 I i86q). 

Vmcig'uerra, op. cit., p. 230, pi, vii, fig. 3 (1889). 

^ Cliaudhuri, Pec. Ind. Mas., Vlfl, p. 253, pi. xi, figs. 1, la, 6 {1913). 
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The subgenus M acronoides is distributed in Burma, the Abet 
Hills and the ]\lanipur Valley. 

Macrones (Macronoides) afftnis (Blyth). 

] S6o. Bafasio a ffinis, Blyth, op, cit,, p. I5<^- 

1SS9. Macrones blyfhii, Day, op. cif., p. 15U 

The fishermen of Manipur do not make any distinction 
between this fish and Gagata cenia, both of which are called 
nga-rang. The body’' is dotted with black spots which are aggre- 
gated in certain regions to form 3 or 4 indistinct vertical bands. Both 
the adipose and the spiny^ dorsal are edged with black. The 
alimentary’' canal is simple and has only two coils in its entire 
length. 

-Reference may be made to the importance which has been 
attached to the number of serrations on the pectoral spine. I 
have, however, found on examining a large number of specimens 
that the number of serrations is variable not only in different 
individuals, but even in the spines of the two sides of the same 
specimen. 

There are four specimens from Amarnbi stream near Karani 
I/akai, about 8. miles from Imphal on the Burma Road. 

M. affinis is known from Burma and the Manipur Valley. 

Glyptothorax dorsalis^ Vinciguerra. 

18S9, Glyptothorax dorsalis, Vinciguerra, op. cit., p. 24O, pi. vu, fig. 4. 

There are ten specimens of this species, five from the Imphal 
stream and the rest from Amarnbi stream, some eight- miles from 
Imphal on the Burma road. 

The maxillary barbels reach the posterior margin of the base 
of the pectoral fin ; the upper surface of the head and body is 
tuberculated, the tubercles being arranged in longitudinal rows. 
The dorsal spine is roughened externally and is smooth along its 
inner border; that of the pectoral fin is flattened and has ii 
denticulations internally. 

Most of the female specimens are full of eggs. 

The species is known from Burma and the Manipur Valley. 

Glyptothorax mintitus^ sp. nov. 

D. 1/6. A. 3/9. 

The length of the caudal fin is contained 5 — 5^ times, the 
depth of the body 5J — 6 times and the length of the head 5^ — 5| 
times in the total length including the caudal fin. The head is i|* 
times as long as broad. The eyes are minute, situated in 
the beginning of the posterior half of the head, they are dorso- 
lateral in position and are not seen from the ventral surface. 
Barbels. — The maxillary pair reach the base of the pectoral, the 
nasals reach the eye, the inner mandibular reach the anterior 
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margin of the adhesive apparatus and the outer the gill membrane. 
FinsJ — The adipose fin is well developed; both the dorsal and the 
pectoral fins have loose folds of skin at their bases, the spine of 
the former^is smooth while that of the latter is smooth externally 
and has six denticulations internally. The lower lobe of the 
caudal fin is slightly the longer. 

The adhesive apparatus is U-shaped and is fairly well de- 
veloped. 

Colour . — The dorsal surface is dark, while the belly and the 
undersurface of the head are white ; there are conspicuous black 



Text-fig. i. — GlyptotuQra.x minutus^ ‘sp. nov. 

{a) f.atera! view of adult dsh, X 2.y 
!^) I'pper view of head of same, X 3. 
ic] Lower view of head of same, x 3. 

bands at the bases of all the median fins ; the caudal is grey and tlie 
paired fins are colourless, A V-shaped whitish area is also present 
at the base of the dorsal fin. 

Four specimens w^ere obtained from the Imphal stream near 
Karong. Manipuris do not make any distinction between this 
species and the preceding one. 


^ Li the formula of the lin rays, I have attached great importance to 

the number of branched rays both in the dor^l and the anal fins, fn the descrip- 
tions of the new species I have omitted the number of fin -rays in the caudal fin. 
bemuse it is very difficult to count the smaller rays on either side after the longest 
ray. I have included, however, the length of the caudaj fin in the total lensfth. 
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Cs:J.:.J.ly I regaidt-il tlie>e specinien> as the 3'oung of G. 
d’ f>abR, but oil ilis>ectioB I fountl the females full of eggs. Besides 
the smaller size, the species is distinguished from G. dorsabs by 
'liSereiices in th.- “ rDr-crtior;- of the body, the colouration and by 
the niimnei of h;ut:julr.t:o::- on the pectoral spine, 

Tht- largest specimt^n is mm. in length. 

Unfortunately thr specimens are lost ; Init the figures clearly 
all tile features. 

Gagata cenia (Ham. Buch.). 

^3iigiifa I >a V . y. r..*,, p. Zt»s, 75 . 

h-jgaf'j \' Wi\guvrrti, of. p. 24 "^- 

This species is always confused by Manipuris with Macrones 

{Macruniddc^) affims. 

All the s|">ecimetis from Manipur are young; they were only 
foiind in the Iniphal and the Amambi streams. 

The species is widely distributed in the waters of the Ganges 
and the Irrawadi. 

Family CYPRINIDAE. 

Psilorhynchus sp., Hora. 

Plate IX, figs. 6, 6a. 

imJm. P»iii^r:iyHvhub >p.. Hora, Pec. XIX, p. Jii. 

A few young specimens were collected in a small hill-stream 
at Piphima, Xaga Hills. 

Garra (Ham. Buch.). 

Three species i»f this ^ ms were discovered in the Manipur 
\' alley and the Naga Hills by the survey party and myself. Of 
these two are represented by a large series in our collection while 
the remaining one, which is new, is known from a single specimen. 
In Mr. Pettigrew’s collection there are three specimens of this 
genus. They represent another uukx ».cribed form. 

The discussion on these species is given in another ^paper in 
which I am publishing a revision of the genus Garra. The names 
that I piopc^e to. give to the new species are included in the list 
for the sake of completeness. 

, Labeo calbasn {Ham. Buch.). 

iSSijii. Oulbrnm. Bay. op. cit.. p. 259, fig. 

1SS9. Lmkei/ caibasm, Vinciguerra, op. cii., p. 265. 

Only one specimen, 28*5 cm. in length, was obtained ; it was 
taptnred in Khnrda stream near its origin from the Loktak Lake. 

The fins are much elongated. The ventrals are longer than 
the pectorals and reach beyond the base bf the anal, which in 
tarn extends beyond the base of the caudal fin. The dorsal fin 
has a fairly long base. 
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The colour is black all over except the under surface of the 
head and chest, which is dirty w'hite. 

Labeo pangusia (Ham. Buch.). 

],SSy. Lahsu> paugits' it. Day . r. c t.. p. joa. 

itjiS. L‘iheC‘ tuigra, L'haudhur. A-'tT. Itid. J/j/*-., MIL p. .* 4 m. 

The specimens of L. pangusia from Manipur have a black 
Dlotch at the base of the caudal fin and are apt to be confused 
with those of L. angra. The\" can be distinguished from the latter 
species by the possession of definite barbels instead of the maxil- 
lary flaps inside the grooves, one on either side of the mouth, and 
in having a triangular black spot just above the fifth scale of the 
lateral line. The structure of the mouth and lips of the two spe- 
cies is also different. 

Labeo pangusia is common in the streams of the vaHey and 
three specimens were collected from the Xoktak Xake. The lake 
specimens are darker in colour. 

Labeo angra (Ham. Buch.). 

iSsp. Lahej atigra, Day, jp. r//,, p, 2(>j. 
iSSp. Labeo angra, \’inciguerra, op, cif., p. 273. 

The specimens of this species agree wdth Burmese examples 
in our collection. They possess a fleshy flap inside the groove 
instead of the maxillary barbels on each side of the mouth. There 
is a deep black blotch at the sides of the tail. In certain young 
individuals there is also an indication of a second blotch above the 
middle of the pectoral fin. 

The specimens in the collection were found in the muddy 
streams of the Manipur Valley. 

Crossochilus latia (Ham. Buch.). 

CirrhiHii latia. Day, op. cii,, p. 279. 
iSiSi^. Crossochilus latius Vinciguerra, op. cit.. p. 2S0. 
ipi’S. Cirrhtna latia, A ''indale, op. r/f., p, 4 fK 

This fish is found in abundance in the muddy streams of the 
valley, and does not exceed 7 inches in length. 

The young specimens are slender in form and look somewhat 
different from the adults. Manipuris call the young nga-rohi and 
the adults nga-rohi-mapi, the mother of nga-rohi,"’ 

This is one of the commonest species found in the streams of 
the Manipur Valley. 

Barbus sarana caudimarginatus^ Blyth. 

iSf)o. Barbus caiidimarginatus, Blyth. op. cii., p. 157. 

ipiH. Barbus sarana caudimarginatus, Annandale, op, cit„ p, 4P. 

The species is fairly common in the Imphal River and its 
tributaries and is also found in the Xoktak Take. The lake speci- 
mens are^ however, darker in colour. 
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Barbus oatcsii. Boialenger. 

;4, ■ ■ r,-,'. - i.-i-er. .L Mn;r, X.ir. Hi.t. > «>) Xli. p- 4'i. 

Aiinandale ‘ regarded thi^ species as being syiionymons with 

iktflii.s ^:,drjna X- Blytli, after comparing his speci- 

niens fnim the Inle Lake with a cotype of Boulenger's oatesii and 
iks a result of his examinaticju of a series of specimens of B. sarami 
from India and Burma in the collection of the Indian Museum. In 
identifying my specimens I have referred to the same sources, and 
am convinced after a careful examination of the large series, that 
H, i>aiesi! is a distinct species and that Annandale’s own specimens 
imdoubtedh’ belong to the true B. sarana cauiimarginatus. ^ 

The most iinpoitant difference between the two species is in 
the structure of the dorsal spine In B, oatesii it is strong^ and 
very strongly serrated, with 12 to ip serrations on each margin of 
its posterior border. The serrations along the two margiiis of the 
spine are very close together and become longer and stronger 
from below uptvards. In B, sarana candimarginatus the^ spine is 
strong but finely serrated only in its upper half or two-thirds, the 
serrations are sab’^r^^ual. Along the posterior aspect, the spine is 
deeply grooved and the serrae are situated on its margins ; their 
number is indefinite. The colour of the two species is also differ- 
ent. In both the forms, however, the opercular cleft has a black 
edge, which probably led to the confusion of the two species. In 
IL oatesii^ as Boulenger observed, each scale is edged with black. 
This condition is not so well-marked in the cotype examined by 
Armandale, because the colour has become very faint on account 
td the specimen having been in spirit for over a quarter of a cen- 
tury. There can be no doubt regarding the colouration of the 
young specimens collected by me in Thaiibal stream about a mile 
from Piiaidai. Under a lens the black edge is seen to consist of 
minute black dots which are more closely aggregated along the 
anterior tK>rder of the scale. 

The caudal fin is also different in the two species. In B. 
Oiitesii it is long and deeply notched, the lower lobe being broader 
and longer. In B. samna caudimarginatus the caudal fin is rela- 
tively shorter in length, and is not so deeply notched. The tw’o 
lobes are equal in length. 

The proportions ajre also different in the two species. 

In young specimens the length of the caudal fin, the depth of 
the body and the length of the head are almCB-t equal and are 
contained 4| — 4f times in the total lengtfi. The caudal fin is very 
brittle and is broken in most specimens. The following are the 
measurements of two complete young individuals : — 

A. B. 


* Total length including caudal 
Length of caudal 

Depth of body 
Length of head 


. 53 mm. 57 mm 

• II ,, 13 

. II „ 12*3, » 

- 12 „ 127 „ 


^ .-Vnnandak', hai, Mn.s,, XIV, p. 46 ( 1018 /. 
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E\ auiebii is now known from the S. Shan States and the 
Manipur Valley. 

Barbus ' clavatus, McClelland. 

Plate IX, tig. r. 
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There has been some confusion between Barbus cha^umo 
iHam. Buch.), S. spilopholus ^ McClell. and ciavaius^ McCIelL 
At first McClelland ‘ considered B. chagimio to be “a variety of 
the spotted barbel, Z>h but later hi describing B. 

L'lavaius he remarked that ‘Mhe collection now before us, affords, 
however, a very distinct species, which I believe to be the Cyprinus 
ckagunio^ Buch.'' Giinther regarded McClelland’s two species as 
distinct, but placed Cyprinus chagunio with a query under the 
synonymy of B. clavatus. Day recognised B. chagunio as a 
distinct species and regarded B spilopholus as its variet^’^ ; he 
moreover considered B. clavatus as a distinct species. Chaudhuri ® 
recognised S. spilopholus as a valid species^ but had no material 
to decide about S. clavatus as it was then only known from McClel- 
land’s description which is unfortunately imperfect and meagre 
and some casual remarks in it are misleading : his figure of the 
species is also poor. 

I take this opportunity to supply a short description and a 
figure of the species from a few well-preserved examples collected 
in Senapati stream near Kairong, Naga Hills, Assam. 

D, 4/8. A. 3/5. P. 14—15. V. 8-9. 

The length of the caudal fin equals the depth of the body 
which is contained 4 — 4^ times in the total length. The head 
is short and conical, its length being contained 5 — 5| times in 
the total length ; it is comparatively longer in young specimens 
than in the adult. The snout is shorter than the diameter of 
the eye, which is contained about 3 times in the length of the 
head. The caudal peduncle is if — 2 times as long as broad. 

The origin of the dorsal is almost in the middle of the 
distance between the end of the snout and the base of the caudal 
fin, in some individuals it is nearer to the former. Its last spine 
is denticulated posteriorly and is almost as high as the depth of 
the body below it. The free margin of the fin is deeply concave. 
The caudal fin is very long and deeply forked, its rays are very 
brittle. Scales^ — There are 40—42 scales along the lateral line, 
7 — 8 rows of scales above it and 3§ — 4I below it to the base of 
the ventral fin. In an oblique line there are in all ii rows be- 
tween 'the bas^ of the dorsal and the ventral fins. There are 14 


^ McCleliand. Asiat. Rehear. ^ XiX. j>p. 27.? and 341 J 
(.'haudhori. Rec. Ind. Mns.. Vlll, p. pL viti, U la, d < 1913^* 
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scales in front of the dorsal. Barbels . — Both pairs of barbels au* 
well developed Maxillary barbels are longer than the rostrals 
and are as long as the diameter of the eye. 

The vent is much nearer the base of the caudal fin than tiu* 
end of the snout. 

The mouth is semicircular ; its opening extends to the anterior 
border of the orbit. There are two rows of open pores on tin* 
undersurface of the head. The snout is usualh^ tuberculated , 
but in 3^oung individuals these tubercles are not developed. 

The fish is blackish blue in the region above the lateral hm*, 
below it the sides and the ventral surface *are dull white. Tlu- * 
membranous portions of the skin between the rays of the dorsal 
fin are black in colour. The caudal along its superior and inlerior 
margins is edged with black. The ^mung specimens are brighter 
in colour and possess an obscure blotch at the base of the caudal 
fin. In some specimens the scales along the lateral line and of 
a few rows above and below it are covered by minute black spots, 
forming longitudinal bands along the side 

Barbus clavatus is found in rivers at the foot of the Sikkim 
mountains on the nor' hern frontier of Bengal and in the Naga 
Hills at Kairong. 

Barbus hexastichust McClelland ’ 

1889. Barbus hexastich ns, Da}', op. ctf., p. 308. 

i88q. Barbus bexasfichzis. \'’inciguerra, op. cit.^ p. 291. 

Three grown up specimens were obtained at Kairong, Tlu^y 
possess an indistinct black spot on either side of the tail. This 
character is best marked in the young fry collected at various 
places in small streams in the Naga Hills and also in Itok stream 
near Chanderkhong in the Manipur Valley. 

Barbus tor (si.) (Ham. Buch.). 

Onty one specimen of this species was obtained from Senapati 
stream near Kairong^ Naga Hills. The lips in the example are 
well developed and are provided with thick ,adipos<i growth. 

Barbus tor^is ^ composite species and I hope to deal with its 
races and species in a separate paper when sufficient material from 
various localities is available. 

Barbus Conchonius (Ham. Buch.). 

1889. Barbas conchonius, Day, op. cif., p. 325. 

Numerous specimens of this species were Collected in lakes 
and streams all over the valley. 

Barbus phutunio (Ham. Buch.), 

iSScj, Barbus phutunio. Day, op. cit., p. 327. 

Numerous specimens of Barbus phutunio were collected from 
the Residency ponds, Imphal. The following description of the 



1921.] 


S. L. Hora ; Fish of Mmiipur. 


187 


colour of the living specimens was noted clown by Dr. Aiinandale in 
the lield-book : — The dorsal surface brownish, deeply tinged with 
metallic green and dotted with black, sides metallic crimson, each 
scale edged with black ; ventral surface silvery; peWic, anal and 
caudal fins crimson ; dorsal and pectoral bright olivaceous green 
with the rays more or less infuscated and with black spots on the 
dorsal. Iris crimson, lower part of the cheek and operculum sil- 
very white densely speckled with black.'’ 

S. Dogar Singh informed me that these fish were introduced 
into the ResidenC}’' ponds from outside the Manipur Valley on 
account of their beautiful colouration. 


Barbus ticto (Ham. Buch ). 
iSS(). finUh Day, op. at.y p. 325. 

This is the coninionest fish in the valley and. is daily captured 
in large quantities with baskets. ^ 


Rasbora rasbora (Ham. Buch.). 

1S89. A^isboya bi/cha iKifih Day, op. rit., p. 337, Hg. 107. 

Onh’ two specimens were captured from the Dhanashori 
stream, near Dimapur, Assam. In both si^ecimens the scales have 
been rubbed off leaving the black, edged membranes behind. The 
caudal fin is tipped with black as in the Burmese examples. 


Rohtce, Sykes. 

Some ichthyologists have adopted the generic name Ostcobra- 
ma, Heckel, in preference to Rohiee, vSykes, probably owing to a 
confusion as to the dates of publication of the works of Heckel 
and Sykes. Giinther in his “ Catalogue of the Fishes in the British 
Museum,” VTI, p. '522, gives 1842 as the date of publication of 
the two works and selects Ostcobrama , with Sykes’ genus Rohtcc 
as a synonym. Vinciguerra {op. cii., p. 313) in adopting the same 
course writes as follows : — “ Ho adottato il nome generico di Os- 
leobrama, a preferenza di quello di Kohtee, perchfe, rnentre cssi sono 
di data sincrona, poichfe il lav^oro di Heckel in cui il primo 6 pro- 
posto (Russegger’s Reisen I, p. 1033) fu pubblicato nel 1842 data che 
porta anche quello d'i Sykes, in cui e stabilito il secondo (Trans. 
Zool. Soc. Ivond. II, p. 364),. quello ha sulTaltro il vantaggio di 
uou essere barbaro come esso.” I do not agree with the authori- 
ties quoted above and find that Sykes’ work was published on 
27th February, 1841 ; while Heckel established Ostcobrama in 
1843. According to the rules of priority, therefore, Rohtcc must 
have preference over Ostcobrama. Viuciguerra’s second argument 
for adopting Ostcobrama is purely sentimental and therefore needs 
no consideration. 

Another point deserving some consideration is, as to whether 
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Hamilton Buchanan’s^ eighth subgenus Cahdio'' of his Cy- 
prinus should be revived in place of Rohtee or not, as it includes 
Cyprinus (Caidio) cotio which is now regarded as a Rohtee, ^ On a 
careful analysis of the subject, however, I find that Cahdio can 
not replace Rohiee because the forms assigned to Ciihdio by Ha- 
milton Buchanan include species which have subsecpieiitly been 
assigned to several genera and Sykes {1841) was the first to 
separate some species, in practice if not in theory, for in describ 
ing Rohtee ogilbii he observes as follows: — The Rohtee hcts the 
appearance of Clupanodon chanpole of Dr. Hamilton ; also of Cy- 
prinus ^ devario in the outline of the body ; and were it proper to 
consider it a Cyprinus, which its armed back-fin renders impossible, 
it would be placed in Dr. Hamilton's eighth subgenus ^ Cabdiod ’’ 
Sykes in making the above remark ignored the fact that Hamilton 
Buchanan’s Cyprinus cotio had a spine of this nature. Further, 
of the four species included under Rohtee by Sykes, two viz, Rohtee 
pangut and Rohtee iicto are now invariabl3^ referred to the genus 
"Barbus^ while of the other two belonging to Rohtee (s s ) neither 
was known to Hamilton Buchanan. From the statements of the 
two authors it is clear, therefore, that Cyprinus cotio is congeneric 
with Rohtee^ Sykes, which may stand for these and other similar 
species. I am highly indebted to Dr. N. Annandale and Dr. B. F. 
Chaudhuri for valuable suggestions on this point. 

Rohtee alfrediana (C. and V.) 

1889. Osteobrama alfrediana, \'incig'uerra, op, cit,, p. 316. 

The specimens of this species were collected in Khurda and 
Thaubal stream ; the longest is X09 mm. in length. In young 
individuals the body is less deep and an indistinct black band is 
usually present behind the gill cover. 

Rohtee belangeri (C, and V.). 

1889. Osteobrama belangeri, V^indgULTra, op, cit., p. 318. 

This species is distinguished from the rest included iti the 
genus Rohtee by the fact that the whole of the abdominal edge 
is sharp, whereas in others it is sharp behind the veiitrals but flat 
and rounded in front of them. Moreover, the pharyngeal teeth in 
this species are armed with tubercles on their crowns ; this char- 
acter is shared by i?. ogilbii. 

It will not be out of place to make some observations on the 
nature of the pharyngeal teeth here. In a former paper by An- 
nandale ,and myself ^ a reference was made to the occurrence of 
loose teeth in the muscles surrounding the pharyngeal bones. 
Having had the opportunity to dissect a large number of fish for 
these teeth, I find the loose teeth fairly common. In R, belan- 

^ Hamilton Buchanan, Aji account of the Fishes in the Ganffe‘s '' ^ 

and 392 (1822), 

^ Annandale and Hora, Rec. Ind, Mtts,, XVIII. o. i6< Iio?nV 
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t:ort their crown is crenulated like that of the fixed teeth and in 
all probability they represent the older teeth that have been cast 
off and their place being taken up by new ones. Dr. Annandale 
thinks it more probable that the free teeth are young and have 
not yet fused with the bone. 

Two specimens of this species were obtained from the ]\Ianipur 
Valley, one in Doktak Take and the other in the Ivhurda stream. 
The lake example is darker in colour. 

This species occurs in Burma and Manipur. Its occurrence in 
the (lodaveri River needs confirniation. 




TfoX'i'-FKJ, 2. — Ventral view of .species Rahtee, Syke.''-. 

(a I Roiifee belangeri, showing keeled abdomen tbrouglioiit. 

(/j) Rah fee feae, showing keeled abdomen only betw'cen vent and base 
of ventral s. 


Barilius bendelis'is var. chedra (Ham. Bnch.). 
iiS8g. Barilius hendelisis v^r. rhetira. Day, up. ri/., p. ,?47- 
This species is represented in our collection by seven speci- 
mens captured in the Senapati stream near Kairong, Naga Hills. 
The water of this stream was very clear and my attention was 
, drawn to a fairly big specimen of this species, which showed beau- 
tiful colour and special mucous bands on certain parts of the body. 
The fish was very sluggish in habit and we followed it from 
place to place till it was se'cured in an ordinary hand net Out 
of water the mucous bands were not so distinct and in spirit have 
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left those particular portions of the fish lighter in colour . The colour 
of the fresh specimens is thus described in the field-book The 
caudal fin and the apex of the dorsal dusky ; other fins pinkish* 
The general surface silvery^ with a black triangular spot at the 
base of each scale ; the cheeks yellow ; the operculum golden or 
deep orange with black borders/' 

The paired f ns are broad and well-expanded and most of the 
outer ra3"s in them have become stiff. The chest is flattened and 
the scales in this region are poorly developed. There ate charac- 
teristic muscular pads in front of the bases of the pectorals. The 
open pores on the snout are absent. 

t5arilius bendelisis var. chedra is found along the base of the 
Himala^^as. 

Barilius barila (Ham. Buch ). 

18S9. Bayiliits harila Day, op. cit., p. 348. 

The character of the barbels on which Day has based his sy- 
nopsis of the species of this genus is faulty ; not only because the 
barbels are very small, but also because they are liable to be over- 
looked owing to their being hidden underneath folds of skin. In 
the Manipur examples both pairs of barbels are present, the ros- 
tral pair being slightly longer than the maxillary. There are 22 
rows of scales in front of the dorsal fin The chief character on 
which I have based the identification of this species is the inequal- 
ity of the two lobes of the caudal fin ; the lower lobe being slightly 
the longer. This character is more marked in young indivi- 
duals. 

Barilius harila exhibits considerable variations with age and 
locality- In 3^oung individuals the pectorals do not reach the 
ventrals, nor the latter, the anal, and the origin of the doi'sal is 
equidistant from the middle of the eye and the base of the caudal 
fin. With the growth of the fish, especially in hill-streams, the 
paired fins become much expanded and the area in front of the 
pectorals is specialized as in B. bendelisis var. chedra. In a specimen 
about 13 cm. long, the pectorals extend beyond the ventrals and 
the ventrals reach the anal, and the dorsal is equidistant from the 
hinder edge of the eye and the base of the caudal fin. 

The vertical blue bands on the body are better marked in 
young specimens than in the adults. I have the following note in 
the field-book about the colouration of a living specimen from the 
Sikinai stream: — Upper surface dark olivaceous, sides silvery 
with blue bands extending to the lateral line ; fins pinkish ; iris 
deep orange ; opercular piece dark while the rest of the gill-cover 
orange." 

specimen from the Khurda stream Ts of special interest, 
because it lacks the ventral fins. The absence of the ventrals has 
been considered to be a character of generic importance, but in 
the case of this specimen I consider it an abnormality, as it is 
impossible to separate this individuakon any other character from 
B, barila, of which I have examined a large .series. 
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The following are the measurements of the unique speci- 
men : — 


Total length including caudal 

94*0 

mm 

Depth of body 

i 8‘5 

3 3 

Length of head 

19*0 

3 3 

Diameter of eye 

6*0 

3 3 

Length of snout ’ 

5*5 

3 3 

Interorbital width 

6*3 

3 3 

Length of rostral barbels 

2'0 

3 3 

Length of maxillary barbels 

1*5 

3 3 


The species is widely distributed in the streams of the 
valley. A few specimens were taken in th^ Senapati stream near 
Kairong in the Naga Hills. 


Barilius dogarsinghi, sp. nov, 

D. 2/7. A. 3/9. P. 13. V. 8. 

The length of the head is contained 5 Si times j the depth 
of the body 4 — 4J times, the length of the caudal 5 times in the 
total length including the caudal fin. The eyes are situated some- 
what in the anterior half of the head, their diameter being con- 
tained 4 times ill the length of the head^ ij — 1-| times in the 
length of the snout and times in the interorbital width. Bar- 
bels . — There are two pairs of short barbels. Scales . — There are 
3S — 39 scales along the lateral line, 7 — 8 rows above it to the base 
of the dorsal fin and 3 below it to the base of the ventrals. 
There are 20 row^s of scales in front of the dorsal fin. Fins . — 
The origin of the dorsal is equidistant from the end of the tipper 
lobe of caudal and the anterior margin of nares. It is situated 
far back and extends to about the middle of the anal fin. The 
paired fins are well developed and possess a number of stiff rays. 
The pectorals do not reach the ventrals, which in some examples 
extend to the base of the anal fin. The auxiliary processes do not 
go beyond the bases of the pectorals. The free margins of both the 
dorsal and the pectoral fins are rounded. The lower lobe of the 
caudal fin is slightly longer than the upper. 

The mandibular knob so characteristic of the genus is absent 
in this species. 

The dorsal profile in front of the dorsal fin is almost straight, 
but posteriorly it curves to the base of the caudal fin. The ventral 
profile is deeply arched and is convex throughout. The skin on 
the sides of the head is prominently tuberculate. 

Colour . — The dorsal surface of the head and body is black 
with about 9 blue lateral bands. The band at the base of the 
caudal fin is deeper in colour than the rest. The belly and the 
under surface of the head, and the pectoral, the anal and the ven- 
tral fins white. The caudal is dusky in its posterior half, and the 
dorsal has a characteristic deep black band across its middle. 
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The 3"oung individuals have longer barbels, a smooth snout 
and normal paired fins, and the band at the base of the caudal 
fin shows a deep black spot in its centre. 

As in the preceding species, I find that in one example the 
ventral fin of the left side is absent and the surface is covered witli 
scales in the region from which the fin is lacking. 

A specimen 85 mm, in length was found on dissection to con 
tain eggs. 



{a) Lateral view of type- specimen (slightly enlarged). 
(^) Dorsal view of head of same (slightly enlarg-ed). 
(r) ’N^entral view of head of same (sfightly enlarged). 


I have great pleasure in associating this fish with the name 
of my friend S. Bogar Singh, State Overseer at the time of our visit 
to Manipur, who toured in the valley with me and helped me in 
various other ways. 

Type^specimen , — F 9983/1* Zoological Survey of India (Ind, 
Mus.). 

Twelve ^pecime^ns of this species were captured in the Etok 
stream near Chanderkhong and one young individual in the 
Sikmai stream near Palel. 
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Barilius dogarsinghi is quite distinct from the rest of the species 
included in the genus in the form and position of the vertical fins 
and in its general facies. It might perhaps be regarded as the 
type of a new genus or subgenus, but, for the present at any rate, 

I prefer to place it in Barilius. 

Danio dangila (Ham. Buch.). 

iSS(). Daiilo dangiJa, Day, op. cit., p ,'^56. 

nSSp. Danio dangila, Vincig'uerra, op. cit., p. 306. 

Two specimens were found at Ghaspani (alt. 1500 ft.). The 
largest specimen is 58 mm. in length. 

Danio dangila is , found in Bengal, Bihar, Darjiling, Burma 
and the Naga Hills. 

Danio aequipiniiatus (McCIell.). 

itSSg. Danio aequipinnatns, X’inciguerra, op. cit., p. 304. 

Specimens of this species were captured in various streams 
in the Naga Hills and three from a small hill-stream north-west 
of Potsengbaum and one from Itok stream near Chanderkhong. 

I have the following note in the field-book on the colouration 
of a living specimen caught in a small stream near Ghaspani 
Three blue bands on either side — the one in the middle reaching 
the base of the caudal fin which is infuscated in the middle. Inter- 
vening between these blue bands are others of a yellowish-orange 
colour. The blue bands break up behind the operculum and form 
a characteristic pattern. There is a black spot behind the angle 
of the operculum and a golden streak runs along the dorsal surface. ^ 
The fish is partially transparent 'with a dusky back and a white 
belly. The caudal and the pectoral fins are reddish ; the dorsal is 
provided with a blue stripe. The remaining fins are of an orange, 
colour.’' 


Danio (Brachydanio)^ acuticephala, sp. nov. 

D. 2/6 — 7. A. 2 — 4/9. 

This little fish is fairly stout and deep and has a characteris- 
tic facies, being highest in the middle and tapering towards both 
ends. The head is short and pointed. The eyes are prominent 
and are situated in the anterior half of the head. The mouth 
is small, semicircular and is turned upwards. The nostrils are 
placed midway between the antero-superior margin of the e3'e 
atid the end of the snout. There are open pores distributed all 
over the head and those on the under surface are along the pre- 
opercular borders and the mandibles. In some specimens the pores 
are absent. 

The dorsal fin is short with 6 — 7 branched rays, its origin is 
equidistant from the end of the siiout and the hinder end of the 


W'’'eber and Beaufort, Fish. Indo-Ansfya, Arch., Ill, p. 85 (1916). 
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caudal lia. The pectorals are rounded and when adpressed do not 
reach the ventrals, which in turn do not extend to the base o£ 
the anal. The anal fin is truncate and its base is covered with a 
scaly sheath. The caudal fin is deeply emarginate both the lobes 
are pointed^ the lower one slightly the longer. Both the pectoral 
and the ventral fins are provided with scaly appendants. 

The length of the head is contained 4f — 5 times and the 
length of the caudal 4J — si times in the total length including 
the caudal fin. The diameter of the eye is contained 3 — 3I times 







'Fext-fkj-. 4 — -Dauic {^Byadiydanlo) acuticephaLa^ sp. nov. 

{a) r^ateral view of type-specimen, X 2. 

Dorsal view of head of same, X 3. 

(c) Ventral view of head of same, X 3. 

in tlie length of the head. There are 30 scales along the lateral 
line and 8 rows in an oblique line between the bases of thi dorsal 
and the ventral fins. 

Colour . — In the specimens preserved in spirit the upper 
surface is dusky and the lower pale-olivaceous. A broad black 
longitudinal band is present oh either side of Abe body and a black 
narrow streak is to be seen along the dorsal surface. 

The colour of a fresh specimen from Bishenpur, Manipur, is thus 
described, in the field bgok “Upper part of body dull olivace- 
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speckled with black dorsal surface of head and a narrow line 
extending all along the dorsal surface of the body, black. A metal- 
lic bluish line running along the middle of each side. Sides of head 
silvery speckled with black. Ventral surface as far as the vent, 
white and silvery. Lower part of body behind the vent tinged 
with salmon, fins white, minutely speckled with black and an- 
obscure salmon stripe along the centre of the caudal. 

Type-specimen. — F 9981/r. Zoological Survey of India (Ind. 
Mus,). ' 

Danio acuticephala is widely distributed in the small streams 
and ponds of the valley. It does not occur in big muddy streams. 


M easurements u 

Total length including caudal 
Length of caudal 
Depth of body 
Length of head 
Diameter of eye 

Most of the female specimens ^ 


millimetres. 


Type 

A. 

B. 

c. 

D. 

44’« 

42-4 

297 

39-2 

41 5 

8-5 

97 

7-0 

8-4 

8-2 

10-8 

9-8 

6-5 

9' I 

100 

9-3 

8-8 

6'4 

7'9 

8-3 

2'6 

2-5 

2'I 

2'3 

2-5 


found to be full of eggs. 


Family COBITIDAE. 

Botia berdmorei (Blyth). 

i860. Syncrosstis berdmorei, Blyth, op^ cii., p. 166. 

1889. Boiia berdmorei, Vinciguerra, op. cit., p. 345. 

Numerous individuals of this species were collected in the 
Jmphal River and its tributaries in the valley. 

Vinciguerra points to the inconsistency as regards the num- 
ber of barbels in Day’s description of the species. I have ex- 
amined the type-specimens and a large series of individuals from 
the Manipur Valley and in all I have been able to make out only 
six barbels, four of which are rostral and united at their base. 
The arrangement of the rostral barbels and the structure of the 
lower lip is very characteristic of the species. 

The colour varies greatly. Usually there are 10 — 18 oblique 
‘transverse bands on the body and about 5 longitudinal rows of 
black dots. The upper surface of the head is black, with two 
black streaks running from the eye to the snout. The belly and 
the under surface of the head are white. In one specimen the 
body was uniformly pale except for light bands on the caudal fin. 

Botia berdmorei occurs in Burma and the Manipur Valley. 

Botia histrionicat Blyth. 

i860. Botia histrionica, Blyth, op. cit., p. r66. 

1889. Botia histfionica, Vinciguerra, op. cif,, p, 346. 

^ Only two specimens of this species were obtained from the 
Amambi stream. They are 118 and 153 |iillimetres in length. 
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153 

118 

32 

25 

30 

21 

30 

32 

5 

3-8 

18 

13 

20 

15 

23 

18 

21 

12 

19-5 

14 
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The Manipur examples agree with Y^’^'^^^uerra s d^cription 
-f ^1-p enecies except for a little variation in colour whicti , 
otherwise, characteristic of the species^ In ^^“J’^aTfewer 
the number of bands on the caudal and the the 

in number and in the adult black dots are present between tne 

vertical bands on the body. 

Measurements in millimetres. 

Total length (including caudal) 

Length of caudal 
Depth ol body 
Length of head 
Diameter of eye 
Length of snout 
Height of dorsal fin 
Length of pectoral 
Length of caudal peduncle 
Height of caudal peduncle 

Boiia histrionica is only found in Burma and' the Manipur 
Valley. 

Lepidocephalichthys guntea (Ham. Buch.). 

1889. Lepidocephalichthys guntea, Vmagaerra, op. cit., p. 339 - 

There is only one specimen of this species taken at Ghaspani 
(1527 ft.) at the base of the Naga Hills, Assam. 

Lepidocephalichthys berdmorei (Blyth). 

i88q. Lepidocephalichthys berdmorei, Vinciguerra, op. cit., p. 3 p ■ 
igi8, Lepidocephalus berdmorei , Annandale, op. cit., p. 43. 

This is the commonest loach in the valley being found 
where both in the muddy and the hillstreams of the valley. It 
was curious to note that not even a single specimen of this 
species was obtained in the Loktak Lake, whereas it was quite 
common in a sluggish muddy stream near Potsengbaurn. 

The chief character that distingmshes this species from the 
preceding one is the mandibular flap. The mandibular flap in 
L. berdmorei is thickened and pliated anteriorly while posterior- 
ly it is produced into three or more short barbel-like processes. 


Lepidocephalichthys irrorata, sp. nov. 

Plate IX, figs. 5, 5^^;, 5&- 
D. 2/7. A. 3/5- V. 1/6. P. 7-8- C. 15-16. 

This comprises small fish with the body slightly compressed 
from side to side. The dorsal profile is slightly arched while 
the ventral is straight and horizontal throughout. The length 
of the head is contained 6f — yt times, the depth of the bod^^ 
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— yi times iti the total length including the caudal fin. The 
eyes are minute and are situated in the anterior half of the 
head. The suborbital spine is bifid, the posterior prong being 
longer and stronger. The mouth, which is situated on the 
ventral surface, is semicircular and is provided with thick lips. 
The vent is placed on a slightly raised papilla and is provided 
with thick lips, which are not continuous posteriorly. It is 
situated in the beginning of the posterior third of the distance 
between the base of the caudal fin and the eye. There are two 
nostrils on each side lying close together but. separated by a val- 
vular flap. The anterior nostril is oval while the posterior is 
rounded. Barbels, — There are -eight barbels, two rostral pairs, 
one maxillary pair and one pair mandibular. The bases of the 
mandibular barbels are. broadened outwards to meet those of the 
maxillary barbels and thus a membranous flap stretches between 
the bases of the mandibular and the maxillary barbels. In some 
individuals the membranes are wanting and all the barbels are 
free. Under the lens the barbels show spiny projections all over 
their surface. Fins, — The dorsal fin is almost as high as the 
depth of the body below it ; its origin is considerably behind the 
yentrals and is much nearer to the base of the caudal fin than to 
the end of the snout. The origin of the ventral is equidistant 
from the end of the snout and the base of the caudal fin* The 
free posterior border of the caudal fin is concave. Scales. — The 
scales are minute and there are about 34 rows in an oblique line 
between the base of the dorsal and that of the ventral fins. 

The specimens from, the Loktak Lake have a characteristic 
colouration. They are pale olivaceous, more or less densely 
speckled with black There is a series of fine dark spots running 
along each side. On the dorsal surface and the sides of the head 
the dark specks are more closely aggregated. The fins are 
whitish with numerous dark transverse bars on their rays ; 
narrow, irregular pale bars are also to be seen on the dorsal surface. 
There is also a dark streak from the eye to the snout. 

The specimens from other lakes and streams in the valley are 
of a uniform pale colour, with short bars across the back and a 
row of fine spots along the sides. The fins are banded or speckled 
with black dots. 

Type-specimen . — F 9904/1. Zoological Survey of India [Ind. 
Mus.). 

Lepidocephalichthys irrorata is widely distributed in the lakes 
and streams of the Manipur Valley. 

Acanthophthalmus pangia (Ham. Buch.). 

1889. Acanihophthalmus pangia^ Day, op. cit., p. 222. 

1889. Acaniliophtlialmus pangia, Vinciguerra, op. cii., p. 347, * 

1916- Acanthophthalmus pangia, Weber and Beaufort, op. cit.y III, p. 

31 - 

In describing Barilius barila I referred at some length to an 
abnormal specimen in which the ventrals were totally absent and it 
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was pointed out that this character did not seem to me of either 
specific or generic value. The genus Apua is distinguished from 
Acanthophthalmus by the absence of the ventral fins. Vinciguerra 
does not recognise the genus Apua, but in doing so he does not 
assign any valid reasons. According to him le ventrali fossero 
mancanti per pura accidentalita o che per la loro estrema piccolezza 
sieno sfuggite air osServazione di entrambi questi naturalisti.’' I 
have examined the two type-specimens (No. F of A, fusca, 
Blylli, but can find no trace of the ventrals in them; and cannot, 
therefore, agree with Vinciguerra when he says that the ventrals 
must either have been overlooked or accidentally broken in the 
unique type-specimens of the genus. I look upon these cases as 
abnormalities, though it is surprising that both the specimens 
should have lost the ventrals. I have already referred to an 
abnormal specimen of Barilius dogarsinghi in which the ventral fin . 
of the left side is absent. I have also examined a specimen of 
Rita yita^ in the collection of the Government College Museum, 
Lahore, in which the pectoral fin of one side is absent. In view 
of what I have stated above I do not regard Apua as a distinct 
. genus. 

There is another interesting observation which might be 
referred to in this connection. After a careful examination of a 
large collection of A, pangia from Manipur, I am of the opinion 
that the form hitherto known as Apua fusca is only a hill- 
stream phase of A. pangia. Vinciguerra distinguishes A. pangia 
from A. fusca, by the greater depth of its body, by the ventrals 
being placed midway between the base of the caudal and the 
middle or the posterior margin of the orbit, and by the position of 
the dorsal, whicli in A, fusca ends just above the origin of the anal 
fin. I have not been able to verify the above characters in the 
case of the type-specimens of A. fusca. In these specimens the 
dorsal fin is in advance of the anal, and its origin is not- equidis- 
tant from the base of the pectoral and the end of the caudal fin. 
It arises in the posterior J of the body. 

The specimens from the hill-streams like Sikmai, Amambi, 
Phaidinga, etc., are slender, elongated and less deep, while those 
from the muddy streams are stouter and deeper. The muddy 
stream forms possess a soft dorsal fin like that of the genus 
Adiposia} 

The structure of the soft dorsal fin of A. pangia is very 
simple. The wall consists of a thin layer of epithelium and of a 
muscular layer internal to it. There are no specialized gland-cells 
and the inuscular sheath consists of fine fibrils running transverse- 
ly. The inner core consists of a highly vacuolated tissue, supplied 
with a few blood vessels which lie in the middle. The muscles do 
not run across the dorsal muscles but are continued alonfy the body- 
wall. 


i Annandale and Hora, Rec. Ind. Mus. XVI 11 ,, pp. 183 — 186 (1920). 
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It is unfortunate that the o611ection of A, pangia in the 
Indian Museum is very poor. There is only one specimen No. 
2590 from Mandalay and even that has been allowed to desiccate 
and is not fit for examination. 1 am, therefore, unable to decide 
whether the two species should be united until further collections 
from various parts of India are available for examination. 

The largest specimen in our Manipur collection is 60 mm. in 
length. • On dissection the females were found to contain eggs. 

AcanthophthalmMS pangia has a very wide range, extending 
over North Eastern Bengal, Manipur, Shan States, Burma to 
Java and vSumatra. 

Nemachilits manipurcnsist Chaudhuri. 

1912. Nemachihts mayiipiirensis Chaudhuri, Rec, Ind, Mits., VIII, p. 

443^ pi. xl, figs, 4, 4a, 4^, and pi. xli, figs, i, la, ib. 

Numerous specimens of this species were collected in the 
Auwlok and the Maklang rivers in the Kangjupkhul Hills ; also a 
large number of specimens from Kangjupkhul pukhri (pond) 
behind the inspection bungalow. 

Except for slight variation in the colour of some specimens, 
they argee with Chaudhuri's description of the species. 

Ncmachilus botia (Ham. Buch.). 

^ 1889. Nemachihts hotia^ Day,.o^. cit,^ p. 227. 

1919. Nemachilus hotia^ Annandale, Rec, Ind. Mtts,, XVI, p. 127. 

A single specimen 68 mm. in length was obtained at Ghaspani 
among the Naga Hills. The specimen is provided with a free 
orbital process below the eye and is probably a male. The lower 
lip is interrupted in the middle and is provided with characteristic 
cushion-like swellings, 

Nemachilus botia is,, widely distributed all over northern and 
central India and also ocdurs in the Shan Plateau. 

Ncmachilus zonalternans (Blyth). 

Plate X, figs. 3, 

1B60. Cobitis zonalternans, Blyth, op. cit.^ p. 172. 

1889. Nemachihts zonalternans. Day, op. cit,, p. 232, 

This species is one of the commonest fish found in the Manipur 
Valley. Of 112 specimens, 77 are females and the rest males. 
The sexual dimorphism exhibited by this species is like that found 
in iV. botia and consists in the males having a groove in front of 
the eye and a movable process of the preorbital bone. 

N. zonalternans has hitherto been known from two specimens 
from Tenassefim. Both of these specimens are in the collection of 
the Indian Museum. One of these has been allowed to dessicate 
and the secoiM one is not in a good condition for detailed examina- 
tion. Moreover as the descriptions of Blyth and Day are meagre, 
I take this opportunity of writing a short note on the type-speci- 
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mens and a description of the species from fresh specimens, together 
with figures. 

Having been long in spirit, the type-specimens have lost their 
natural colouration, except for certain markings on the caudal fin. 
There is also a faint black ocellus at the upper portion of the base 
of the caudal fin. The upper jaw is provided with a prominent 
knob in the middle. The lower lip is interrupted in the middle. 
The dorsal is considerably in advance of the ventrals. The 
lateral line is incomplete/ ending below the origin of the dorsal. 
The eyes are nearer to the snout than the posterior extremity of 
the head. 


Measurements of type-sfecimens in millimetres. 



A2 

B 9 

Tength of body (caudal excluded) 

• • 30-4 

26-8 

Length of head 

7-3 

6-4 

Diameter of eye 

1-9 

1-6 


The following is a description of the fresh-specimens from 
Manipur: — 

D. 3/9 — 10. A. 2/5. P. II. V. 7. 

The. length of the caudal fin is contained 4I — 5 times, of the 
head 4f — sj times and the depth of the body — 6^ times in the 
total length including the caudal fin. The diameter of the eye is 
contained 4 — 4-J times in the length of the head and if times in the 
length of the snout. Barbels . — There are six barbels, two rostral 
pairs and one ;^air maxillary. The maxillary barbels ate slightly 
longer than the outer rostrals and are if- times as long as the 
diameter of the eye. The inner rostrals are equal in length to the 
diameter of the eye. Fins . — The dorsal fin arises in advance of 
the ventrals and is almost as high as tlfe depth of the body below 
it; its origin is nearer to the snout than to the base of the caudal 
fin. The caudal fin is slightly emarginate, with the upper lobe 
slightly the longer. The caudal peduncle is almost as high as 
long. 

The mouth is small and semicircular and the mouth-opening 
reaches to just below the nostrils. The lips, the jaws, and the 
lateral line are as described in the type-specimens. 

The colour of this loach has thus been described by Blyth 
and agrees with the Manipur specimens ‘ ‘ It has a dark lateral 
streak, crossed by twelve short transverse bands, which alternate 
with about the same number of dorsal dark cross-bands. The 
dorsal fin is marked with three and the caudal with four rows of 
blac}§: spots ; the other fins being spotless.'’ There is, however, 
considerable variation even in specimens from the same ideality. 
Some are uniformly pale and in some the dorsal surl%|,ce is black 
, and the belly white. There is always a black ocellds near the 
superior margin of the base of the caudal fin. 

Nemachilus zonalternans is known from Tenasserim district 
(Burma) and is common all over the Manipur Valley. 
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Some female specimens on dissection were found to contain 

eggs. 

M easurements in millimetres. 



9 

9 

9 

cf 


cf 

Total length including caudal 

40'0 

40’0 

40-7 

36-3 

40-8 

357 

Length of caudal . . 

7-6 

8’2 

8-1 

7-2 

8-9 

7’3 

Length of head 

8-1 

8-3 

7 '8 

7-5 

8-2 

7-0 

Depth of body 

7-6 

7-0 

7 - 2 . 

6-1 

6-4 

5'3 

Diameter of eye . 

2'0 

i-g 

1-8 

1-8 

1-9 

1-6 


Nemachilus sifcmaiensis^ sp. no's^. 

Plate IXj fig. 4; plate X, figs, la. 

D. 2/8.. A. 2/5. P. II — 12. V. 8. 

In this fish the head is slightly depressed and the ventral 
profile is almost horizontal. The dorsal profile rises gradually 
from the end of the snout to the base of the dorsal fin, beyond 
which it slopes gradually to the base of the caudal fin. There 
are definite rows of open pores all over the head and those just 
above and below the eye meet posteriorly and are continued along 
the lateral lin'e^ which ends just above the middle of the anal fin. 

The length of the head is contained 5 — 5i times, of the 
caudal fin 5 — 5| times and the depth of the body 7 — 8 times in 
the total length. • The eyes are minute and are situated in the 
middle of the head. They look upwards and outwards and are 
invisible from below. The diameter of the eye is contained 4^ 
times in the length of the head. There are two pairs of nostrils, 
one on either side. Their position is nearer to the eye than to 
the end of the snout. A fold of skin, provided with a sharp, 
barbel-like process, separates the nostrils of each side. It has an 
inferior, semicircular mouth, which is surrounded by thick lips. 
The lower lip is slightly notched in the middle and is devoid of any 
swellings or papillae. Barbels . — There are six barbels, two rostral 
pairs and one pair maxillary. The outer rostrals are the longest 
and extend to the posterior margin of the nostrils. Fins . — The 
dorsal fin is slightly in advance of the ventrals and is as high as 
the depth of the body below it ; its origin is equidistant from the 
nostrils and the base of the caudal fin. The pectorals are rounded 
and are shorter than the head and are separated from the 
ventrals by three-fourths of their own length. The ventrals are 
well developed and are provided with scaly appendages to their 
bases. The ventrals reach the vent. The caudal fin is deeply 
forked ; the lower lobe is slightly the longer. 

The colouration of this species is very characteristic. There 
are 12 — i3„black rings round the body, separated by an equal 
number of ^lightly narrow white ones. In front of the ventrals 
the rings ate incomplete and the under surface of the head and 
body is dull white. There is a black bar across the base of the 
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caudal fin and a black spot at the base of thfe first few dorsal 
rays. The rays of the dorsal fin have black markings along their 
length in the middle. The caudal fin is dusky and the rest 
spotless. In some examples the rings in the anterior portion are 
hardly distinguishable and the colour has become uniformly black. 

The males of this species are provided with a thick, triangular 
pad below the antero-inferior margin of the eye. 

Nemachilus sikmaiensis is distinguished from the rest by the 
simplicity of its lips, by the nature of the caudal fin which is 
deepy forked, by the fact that the lateral line does not extend 
beyond the middle of the anal fin and that the dorsal fin poss- 
esses only eight branched rays. 

Type-specimens, — F 9932/1. Zoological Survey of India {Ind. 
Mus.). 

Only nine specimens of this species were obtained in the 
Sikmai stream near Palel on the Burma Road. 


M easurements m millimetres . 



c* 

2 

2 

2 

2 

Total length including caudal. 

•4i'3 

43'3 

31 •4 

33'0 

32-5 

Tength of caudal . . 

7-2 

8-1 

6-3 

6-3 

6-2 

Length of head 

8-2 

8-3 

6-4 

6-4 

6*3 

Depth of body 

5*8 

6-2 

. 4’2 

4-2 

4-1 


Nemachilus kangjupkhulensis^ sp, nov. 

Plate X, figs. 4, 4a. 

D, 2/6 — 7. A. 2/5. V. 6 — 7, P. 9. 

In this species the dorsal profile’ is slightly arenea and the 
ventral is- horizontal throughout. The head is bluntly pointed and 
slightly depressed. The under surface of the head and body is 
fiat. There are open pores scattered all over the head, and a row 
of these just below the eye is continued along the lateral line. 
It has a ventral mouth, which is situated only a short distance 
behind the anterior end of the snout and is surrounded by thick 
lips. The upper lip is slightly notched and the lower widely in- 
terrupted in the middle. Behind the lower lip there is a cushion- 
like muscular pad, resembling the central callous portion of the 
disc of Garra, The lower lip is slightly fimbriated. 

The length of the head is contained — 5*f times, of the 
caudal 6 — dj times and the depth of the body 6 — times in 
the total length including the caudal fin. 

The eyes are dorso-lateral in position and their diameter is 
contained 5J times in the length of the head. The snout is 
twice as long as the dia^meter of the eye. The caud^ peduncle 
is It times as long as high. Lateral line . — The lateral line is 
incomplete and ends before the commencement of the. dorsal fin. 
In some examples it extends to just above the end of the pectoral 
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fins. Nostrils , — There is a pair of nostrils on each side and their 
position is nearer to the eye than to the tip of the snout. Fins . — 
The dorsal commences almost opposite the ventrals ; its origin is 
equidistant frgm.the anterior margin of the orbit and the base 
of the caudal mnl' It is almost as high as the depth of the body 
below ‘it. The pectorals are shorter than the head and are separ- 
ated from the ventrals by their own length. The ventrals do not 
reach the vent, which is situated on a raised papilla and is provided 
with thick lips. The caudal fin is' slightly emarginate and in 
some examples the lower lobe is longer than the upper. The 
bases of the ventrals are provided with fleshy pendants. 

There are seven to eleven broad black bands on the body 
separated by an equal number of white ones which are only half 
as broad. There is a black bar at the base of the caudal fin and 
a. black spot at the base of first three rays of the dorsal. In some 
examples the bands in the anterior region get mixed up and the 
surface becomes uniformly dusky. The under surface of the head 
and body is white. Usually there are two black streaks radiating 
from the eye to the snout. 

I have not been able to discover any outward signs of sexual 
dimorphism in this species. Some specimens on dissection were 
found to contain eggs. The eggs in this species are fairly big. 
In a specimen 43 mm. long, the diameter of an egg is i*8 mm. 

N emachilus kangjupkhulensis is widely distributed in the hill- 
streams of the Manipur Valley. 

Nemachilus prashadi^ sp. nov. 

Plate X, figs. 2, 2a. 

D. 4/8. V. 8. A. 6. P. II. 

The length of the head is contained 5 — 5i times, of the caudal 
fin 4I — 5 times and the depth of the body 5 — 7 times in the 
total length including the caudal fin. In ripe females the greatest 
depth of the body is contained 5 times in the total length. Eyes . — 
The .eyes are invisible from below and their diameter is contained 
3J- — 5 times in the length of the head. Barbels . — There are six 
fairly long barbels, the inner rostrals e^^tend to the nasal opening 
and the outer reach the beginning of the second third of orbit. 
The maxillary barbels are as long as the outer rostrals and are 
twice as long as the diameter of the eye. Lateral Ime.—Th.^ lateral 
line is well-marked anteriorly, gradually it fades away and ulti- 
mately disappears behind the anal fin. -The dorsal fin is in 

advance of the ventrals and its origin is nearer to the snout than 
to the base of the caudal fin. The pectorals are longer than the 
head and when adpressed almost reach the base of the ventrals 
which are provided with a short fleshy pendant. The caudal fin is 
deeply forked “and in some female examples the upper lobe is slightly 
the longer/ The caudal peduncle is times as long as high. In 
mature females the pectorals do not reach the ventrals. 
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The open pores, noticed in the preceding species, are present 
all over the head and are continued along the lateral line as well. 
There is a well-marked prominence in the middle of the upper jaw 
and the lower lip is interrupted in the middle. 

The lateral line is crossed by 13 short, black vertical bands. 
Above the lateral line the body is marked by a characteristic reti- 
culum formed by numerous dark bands and blotches. The under 
surface of the head and body is pale olivaceous. There is a deep 
black bar at the base of the caudal fin and two dotted bands across 
it. The dorsal fin is marked by two bands and a black spot at 
• the base of the first few rays. The remaining fins are spotless or 
in some examples very indistinctly marked. 

The specimens of ISJ emachilus prashadi were obtained in Tho- 
nagpal tank and in Thoubal and Sikmai streams. Of 74 specimens, 
40 are males and the rest females. 

I have great pleasure in associating this fish with the name 
of my friend Dr. Baini Prashad, Assistant Superintendent, Zoolo- 
gical Survey of India, who has given me every possible encourage- 
ment in my work in the Museum. 

Type-specimen, — F 9987/1. Zoological Survey of India {Ind, 
Mus,), 

Order AC ANTHOPTERIGII. 

Family PERCIDAE. 

Amhassis ranga (Ham. Buch.). 

1889. Ambassis ranga^ Vinciguerra, op. cit.t p. 163. 

The individuals of this species from different localities show 
considerable variation in colour. Those from the Eoktak Take are 
dirty yellowish-orange, shot with minute black dots all over. 
These dots are aggregated to form 6 — ri transverse bands on the 
body. A similar arrangement of dots forms a black blotch over 
the shoulder. The upper portion of the iris and the head are 
stained with black. In the young individuals the transverse bauds 
are absent. The specimens collected in streams are lighter in colour 
and do not show any black dots, though in- some caSes the trans- 
verse bands are well marked. 

Family N^NDIDAE. : 

Badis badis (Ham. Buch.). | 

1889. hitchanani, Vinciguerra, op, cit., p, i6|. 

There are altogether three specimens of the Species, two of 
which were captured in Dhanashori stream and one in a small • 
pool in thick jungle near Dimapur, Assam. In colouration the 
fish agree with Day’s description of the Assamese specimens. 

This species is said to occur all over India and Burma, but I 
did not get a single specimen of it in Manipur. ' 
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Family MASTACEMBELIDAE. 

Rl^ynchobdella dhanashoriit sp. nov. 

Plate IX, fig. 2. 

D. 19/45. A. 3/47. C. j6. P. 17. 

The length of the head is contained 7 times, of the caudal 14 
times and the depth of the body gj times in the total length 
including the caudal fin. The diameter of the eye is contained 
about 5 times in the length of the head. The vent is situated nearer 
to the base of the caudal fin than to the tip of the snout. The 
mouth is small and does not extend to below the nostrils. There 
are no preorbital or preopercular spines. The fleshy appendage of 
the snout is broad and 
concave with ‘ transverse 
striations on the under 
surface. Fins . — The first 
dorsal consists of nineteen 
spines, which increase in 
length posteriorly except 
for the last one which is 
shorter than the rest. It 
commences at the begin- 
ning of the second third 
of the distance between 
the anterior end of the 
orbit and the base of the 
caudal fin. There are 
three anal spines close 
together, the middle one 
is the longest. The caudal 
fin is free both from the 
dorsal and the anal fins. 

This species has a well-marked colouration. In spirit it is 
dull olivaceous speckled with numerous very characteinstic pale 
lines extending downwards and forwards from the base of the 
dorsal fin and becoming obscure in the belly region. Behind the 
vent these lines are joined together in an irregular manner to form 
a reticulation. A pale longitudinal band extends backwards from 
behind the eye and becomes obscure in the post anal region. The 
lower surface is pale, speckled with black on the lower surface of 
the head. The fins are dark, minutely banded or speckled with 
dull white. 

The only other known Indian species bf the genus is Rhyn- 
' chobdella aculeata which is said to occur in brackish waters within 
tidal influence and also throughout the deltas of large Indian and 
Burmese rivers. The new species differs from it in having a 
characteristic colouration and different proportions and also in the 
fact that R. dhanashorii occurs far inland in freshwater. 




of RJiynchobdella dhanashoriiy sp. nov. 
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Type-specimen , — K 9989/1. Zoological Survey of India (Ind. 

Mus,), . . 

A single specimen of this species was obtained in Dhanaslion 
stream, about a mile from Dimapur, Assam. 

Measurements in millimetres. 


Total length including caudal ... 98*0 

Length of caudal fin . . - . 7 *^ 

Depth of body .. .. I0’5 

Length of head . . . . 

Diameter of eye , . , . . 3 *^ 


Mastacembelus manipurensis^ sp. nov. 

Plate IX, fig. 3. 

The proportions show considerable variation with the age of 
the filsh. In a specimen about 23 cm. long, the depth of the body 
is contained 9 times in the total length and the length of the head 
about 6 times. In an older specimen 44 cm. in length, the depth 
of the body is contained 13 times and the length of the head 7 
times in the total length. The diameter of the eye is contained 
7 — ii|- times in the length of the head. The vent is situated 
much nearer to the base of the caudal fin than to the end of the 
snout ; its position can thus be located in the older specimen 

Distance of vent from end of snout . . 22*7 cm. 

,, „ ,, base of caudal fin .. 19*6 ,, 

„ j, ,, end of caudal fin . . 2i’o ,, 

The preorbital spines are absent, but there are three well- 
marked preopercular spines which increase in length from below 
upwards. The fleshy appendage to the snout is short and is 7 
mm. in length in the older specimen. Fins,—Th.Q, caudal fin is 
completely united with the dorsal and the anal fins. The spiny 
portion of the dorsal consists of 37 spines and commences above 
the middle of the pectoral. The rayed portion of the dorsal is 
leathery and low, so it is rather difficult to count the number of 
rays with exactness. There are, however, 66 — 72 soft rays. The 
anal fin has three spines close together, the middle one is the long- 
est and the stoutest. The anal spines can only be made out after 
a careful dissection. There are about 50 rays in the anal fin. 

In the older specimen, the dorsal surface of the head and 
body ^and the whole of the tail portion is black, with about 23 
short black bands across the dorsal surface-^ The colour of the 
body below the lateral line and on the under surface of the head is 
pale olivaceous, gradually fading into yellow on the ventral sur- 
face. There are four irregular dark longitudinal ban<Js on either 
side of the body, commencing from near the head and becoming 
indistinguishable in the region behind the vent. There is a charac- 
teristic dark band along the midventral line extending from the 
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head to the vent. On the sides and the under surface of the head 
there are short irregular bands forming a reticulum. There is a 
short band between the eye and the base of the pectoral fin. The 
pectoral is marked with a few dotted bands. 

The following short description may be given to facilitate the 
identification of the species according to the synopsis of the species 
of the genius given by Boulenger ^ : — 

Snout scaly on the sides ; three anal spines ; caudal complete- 
ly united with dorsal and anal ; vent considerably nearer caudal 
than end of snout ; preorbital spines absent ; 3 preopercular spines 
present ; dorsal fin with 37 spines; mouth extending to below nostrils 
in adults while it does not extend so far in the younger specimen. 

By these characters the new species approaches M. erythrotac- 
fiia^ Blkr. and M. caudatus^ McClelL From the former it differs 
in having 3 instead of 4 preopercular spines and in having fewer 
rays to the soft dorsal and the anal fins and also in colouration 
and proportions ; from the latter in the fact that the mouth does 
not extend to below the anterior third of the eye and the number 
of rays both in the dorsal and the anal fins is not so great. 

Since his synopsis, Boulenger has described three new species 
of the genus Mastacembelus ^ viz. M, moeruensis^ M. stappersii and 
M. mellandi} I have consulted the descriptions and do not find 
any close affinity' with the new species. 

Type-specimen , — F 9990/1. Zoological Survey of India {Ind, 
Mus.). _ ^ ‘ 

Only two specimens of this species were obtained in Khurda 
stream, near Thanga Id. 

Measurements in millimetres. 



A. 

B. 

Total length including caudal 

440 

129 

Depth of body 

35 

14 

Tength of head excluding fleshy snout . 

64 

21 

Diameter of eye 

5'5 

3 

Dength of snout excluding fleshy portion . 

iS -5 

7‘2 

Length of caudal 

21 

4 

Length of pectoral 

19 

67 


Family OPHIOCEPHATIDAE. 

Ophiocephalas punctatus^ Bloch. 

1889, dphiocephahis punctatus, Vinciguerra, op. cit., p. 186. 

Only one specimen of this species was obtained in a dirty 
pool in thick jungle n^a:r Dimapur, Assam. 


^ Boulenger, Jouyn. Acad. Nai. Sci. Philadelphia (2) XV, pp. 197 — 203 
(1912). 

Boulenger, Rev. Zool. Africaine, III, p. 446 (1913 — 14)- • 

3 Boulenger, Ann, Mag. Nat. Hist. (8) XIV, p. 386 (1914}. 
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In O, punctatus the subopercular bones overlap or come very 
close to each other on the under surface of the head. The body is 
sharply marked into two regions, the upper surface of the head 
and the body is dark, while the belly and the lower surface of the 
head are white. There is a dark band along the side of the head 
from the snout to the angle of the operculum. There are also a 
number of alternating bands above and below the lateral line. 
The belly and the under surface of the head are speckled with 
black dots. There is a white transverse bar at the base of the 
caudal fin and all the fins have dotted bands, 

Ophiocephalus harcourt-butleri, Annandale. 

1918. Ophiocephalits harcourt-butleri, Annandale, op, cit., p. 54, text- 
fig. 2 ; pL ii, fig. 7 ; pi. iv, figs. 16, 17. 

Specimens from the Shan States show great variation as 
regards the number of fin-rays both in the dorsal and the anal fins. 
Dr. Annandale gives the formula as: — D. 28 — 38. A. 16 — 25. 
The specimens of this species from Manipur are, however, constant 
as regards this character. Of a large number of specimens in 
.which I counted the rays, only in one case was the number of rays 
in the dorsal fin found to be 35, while 34 is the rule. The anal 
fin always had 23 rays. Both types of colour-forms occur in our 
collection and the young individuals are characterized by a black 
ocellus at the base of the pectoral fin, followed by a number of 
black lines. In almost all cases the vertical and the caudal fins 
have a narrow reddish-orange band along their edge. 

Ophiocephalus harcourt-hutleri is widel}’' distributed in the 
Southern Shan States (Burma) and the Manipur Valley. In the 
Manipur Valley it is common in the Loktak Bake and in the 
marshes surrounding it. 

FISHERIES OF THE MANIPUR VABBEY AND OF THE 
NAGA HIBBS OF THE SOUTHERN WATERSHED. 

Owing to their religious tenets the Manipuris are forbidden 
any kind of animal food except fish, which thus forms a very 
important item in their diet. In the Boktak Bake, where traps 
and other fishing appliances are used in great variety, the state 
does not levy any kind of tax, consequently near Thanga Island, 
which may be described as the headquarters of the fishermen' 
fishing is carried on throughout the year and at all hours of the 
day and night, and every Manipuri irrespective of age and sex 
is engaged in fishing. Even in other places it is a common sight 
to see young boys and girls catching small fish from ponds with 
baskets. Lai^ Manipuris do not spare even the molluscs and 
Acfostoma variabile^ the soft parts of which are sucked out after 
boiling, is highly esteemed. 


1 Z:«z;=Villag-ers. The Manipuris of the big towns look upon villagers as of 
low caste and usualjy do not mix with them. 
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From the fisheries in other areas^ the state realises a good in- 
come. The total is estimated to be between Rs. 60,000 and i ,00,000 
annually. The main rivers of the valley are divided into stretches, 
each about a couple of miles in length. The fishery rights in each 
of these areas are publicly auctioned every year and each fishery 
fetches from Rs. 400 to 500. The money is paid to the state in 
instalments; but usually, as I ‘gathered from a talk with Mr. 
A. C. Eleazar, the full amount is never realised. The Waithu-pat, 
a lake some ten miles from Imphal and lying on either side of the 
Burma Road, is the most important centre, not only because it 
brings an income of Rs. 8,000 to 10,000 a year, but because the 
entire supply for the Imphal market of the big edible fish (Wallago 
attu) comes from this place. 

Fishing Boats. 

The only type of boat used in the Eoktak Lake is a dug-out. 
It generally consists of a single piece of wood with a flat bottom, 
hollowed out to form a boat. The anterior end is broad and 
somewhat squarish. The boat is rowed with a single paddle 
having a long blade. A small boat costs from Rs. 15 to 18. Near 
Thanga Island some big boats are also used for fishing and as 
a means of transportation. In the Imphal River, the tradesmen 
also use big boats which are not dug-out but real flat-bottomed 
boats of similar shape. 

Manipuris are very fond of boat-racing. During the rainy 
season, a racing competition is held every year in the Imphal 
River. On this occasion two big boats are used with dragons 
carved on their sides. 

Fish-traps. 

A series of characteristic traps are used in running water for 
capturing large quantities of fish. A trap consists of three parts, 
each performing a definite function. The first part consists of a 
superficial dam, built of bamboo poles and dry grass and extends 
almost across the stream, leaving only a passage for boats. The 
function of this dam is to prevent floating weeds and other debris 
from choking the traps which are laid further on. About twenty 
yards below this dam, another stronger dam is built of the same 
material, but here the grass is held together by sticky mud. It 
does not come quite up to the surface, and the water either flows 
over it or through the boat passage. To the upper edge of the 
poles, just at the level of the water, numerous traps are fixed close 
together. Each trap consists of two parts. Xhe chora-ruh or the 
upper part has the form of a conical tube and is attached by its 
wider end to one of the poles. The second portion or lusak is also 
conical but is closed at the narrow end. It telescopes a little over 
the end of the first part and is attached to it by means of a string. 
The lusak thus acts as a sort of a purse for all the fish that enter the 
trap and is detached from time to time and emptied of its contents. 
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By this elaborate arrangement all the fish crossing the dam near 
the surface are trapped. 

The third dam is built about twenty yards still further down 
and is designed for the capture of bottom-fish which pass the 
second dam through the boat channel. It is only about a foot or 
so high from the bottom of the stream and is built across the 
whole of its breadth. Above the surface of the water the only 
traces of this dam are three pairs of strong bamboo poles firmly 
fixed in the ground; a pair is placed in the centre of the stream 
and one on each side of it near the bank. To the dam itself a 
series of spindle-shaped traps is attached. The Kalio-ruh is a 
spindle-shaped trap) pointed anteriorly, and having an opening at 
the posterior broader end ; this opening is plugged when the trap 
is laid. The entrance into the trap is on the under surface and 
consists of a conical tube made of bamboo splints ; at the inner 
end these splints are sharply* pointed so that a fish once it has 
passed into the trap is unable to get out again. The arrangement 
lor keeping the trap in position is illustrated on plate xii, fig. 7. 
For this purpose strong bamboo pegs (auung) about 46 cm. in 
length are employed. Each is made by doubling a length of 
bamboo on itself and thus possesses a loop at its upper end. One 
peg is thrust into the dam on each side of the trap and the two 
are lashed together by grass which is passed through the loops. 
Each trap is also secured by a length of bamboo with pointed ends 
which is bent over the trap and driven into the ground on either 
side. The double peg thus formed by the length of bamboo is 
called chikap. Under the chikap and all around it tufts of grass 
are woven in order to give the whole arrangement the appearance 
of an impassable barrier. ’ 

After every four or five hours the traps are taken out and 
emptied of their contents which frequently consist of a very large 
number of fish. The method of taking out the trap is rather pe- 
culiar. A long bamboo pole is thrown across the stream and is 
held in position by two of the three pairs of bamboo poles al- 
ready mentioned. A rope is now tied to a boat and, is passed 
along the horizontal bamboo pole. A man dives, releases the 
chikap on one side and brings out in turn the kalio-^ruh in this re- 
gion* and passes them on to another man in the boat, who empties 
them of their contents by removing the plug at the broader end 
of each. When all the fish are jerked out the plug is replaced and 
the trap again set in position. This is a very successful and 
elaborate method and maunds of fish are daily trapped in this 
way. 

Thekao {ph xii, fig. i) is another kind of trap used in shalloW 
streams. It is stuffed with grass and dry sticks and tied to a 
bamboo peg driven into the bank. ■ Fish seekihg shelter get 
amongst the grass and sticks and remain there. The trap is al- 
lowed to remain in the water for two to three days and is then 
rapidly dragged out. The fish are unable to free themselves quick- 
ly and are thus, easily secured. 
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A kao which was seen in use in the Wang-iing stream near 
the village of the same name was 2 ft. 2 in. in height^ 5 ft. in 
length and 6 ft. broad. 

The fish generally caught in this trap are Crossochilus latia and 
Botia herdmorei^ besides smaller species such as Barbus ticto and 
Lepidocephalichthys irrorata. 

The tikhau-ruh or trap of the Assamese’" is the biggest 
trap used in the streams of the valley. It is circular, pointed at 
one end and with a funnel-shaped passage of bamboo spikes con- 
verging inwards at the other end. A strong bamboo pole is lashed 
to one of its sides for the attachment of ropes. Two ropes are 
used, one is tied to the closed narrow end of the trap and the other 
to the pole. A tikhau-ruh seen in the Tmphal River was 7-5 ft. in 
length and 2J ft. in diameter. The funnel was 2| ft. in length and 
the bamboo pole 3|- ft. The length of the ropes varies according 
to the stream in which the trap is used (pi. xii, fig. 4). 

The method of using the trap is interesting and throws some 
light on the breeding season of Manipur fish. The open end is 
placed down stream during the months of February and March, 
whilst during September arid October the same end is placed point- 
ing up stream. According to the Manipur belief, the fish ascend 
the streams during February and March and descend during 
September and October. In using the trap, a long bamboo pole is 
fixed vertically in the middle of the stream. A rope from the 
narrow end of the trap is tied to the pole, while the broader end 
is attached by a second rope to a peg on the bank. 

Many other varieties of traps are used in the lyoktak Fake. 
These, however,- do not differ from those commonly used in Bengal 
and which have been described by Anderson.^ 

Other characteristic traps are used by the Nagas and Mani- 
puris for catching small hill-stream fishes. The lo4u (pL xii, fig. 3) 
of the Nagas is a funnel-shaped trap, with the narrow part greatly 
elongated and slightly dilated at thie end. The bamboo sticks, of 
which it is made, have a spiral twist and are held in position by cane 
strings which run spirally from one end to the other. It is used 
in places where there is ah abrupt fall in the water level. In such 
places the trap is fixed by means of a cane string and a peg, with 
its broad end pointing up stream. The narrow; end is plugged 
with grass and small fish travelling with the current are carried 
into the trap. Owing partly to the rapidity of the flow of water 
and partly to the fact that they are confined in the narrow neck 
of the trap, they are unable to escape. 

The Manipuri lo4u (pi. xii, fig. 2) is similar but shorter and 
more massive. Instead of a single cane string it has two which are 
tied to two pegs one on either side of the smalLchannel of water in 
which it is used. The Manipuris often use this kind of trap in their 
rice-fields, where the water from a field at a higher level flows to 
another at a lower level. 


t Anderson, Cat. Fish, Appliances^ Bengal. (1883). 
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Basket Appliances. 

Only two kinds of baskets are used for catching fish in the 
valley and one is of a type only to be found in the country border- 
ing on the Loktak I^ake. 

The long (pi. xi^ fig. 6), which is widely used all over the valle5’' 
is bowl-shaped and is made of coarsely woven bamboo strips. The 
circular brim of the basket is formed of strong bamboo tied to the 
lower net-like portion by cane strings. A man using the basket 
dips it into the w^ater and then disturbs the grass in front^ of it 
with his feet. The fish are thus driven in the basket which is, 
then^ suddenly taken from the water and the catch transferred to 
an earthen pot which is carried tied to the waist. One of the 
baskets was measured to be 47 cm. in diameter and 31 cm. in 
height. 

The second type of basket, the chigai46ng (pi. xi. fig. 5) is 
saucer- shaped and is generally provided with a bamboo handle, th«=^ 
machMi ^ — The basket is shoved underneath a floating island and 
the grass is disturbed from above. It is then quickly withdrawn 
and small fish and insects are taken from it. It is chiefly used for 
collecting insects for baiting purposes. One I examined was 85 
cm. in its longest diameter, 12 cm. in depth and the length of the 
handle was 200 cm. 

I may here refer to a peculiar type of basket which is used 
for scooping out water. In marshy places the thick grass is cut 
with a long sickle and removed. The water is then scooped out 
with the basket, the ishto-machai (pi. xi, fig. 3) and the wriggling 
fish are caught with the bare hands. This method is employed 
for capturing Ophiocephalus harcourt'hutleri and Clarias hatrachus. 
The measurements of one seen at Thanga Island were : length of 
the handle 140 cm., the length of the basket 95 cm. and the depth 
of the basket 17 cm. 

Nets. 

Besides the cast net and the big seine net, the well-known 
maha-jal of India, there are three peculiar types of nets which 
may be briefly described. 

The lungiharai machai (pL xi, fig. 4) is like the shallow basket- 
net, ohigailong-machai. It is extensively used among Hydrilla 
plants on the Potsengbaum side of the Toktak I^ake. A long 
bamboo pole is used for disturbing the weeds and for throwing 
them off the net. The net without the handle or machai is also 
used like the long in various marshy places in the valley. 

The most characteristic net is the ilh-hungen-paura of the 
Manipuris. It consists of a rectangular net 7 to 8 ft, long and 3 
to 4 ft. wide. The net is spread out by two bamboo arches placed 
diagonally across it, each arch consisting of two pieces tied to- 
gether in the middle. Where, they cross, the arches are lashed 
together by a cane string in such a way that they can be folded 
together when the net is separated from them. A long bamboo 
pole is tied to the junction of the arches. In the I/oktak Take 
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the net is used by women from a boat. The bamboo pole is held 
between the thighs and is alternately raised and lowered by a 
peculiar movement of the right leg and both hands. In each 
boat there are two women, one of whom manipulates the net 
while the other rows the boat and drives the fish into the net by 
beating the boat with a short bamboo stick. The peculiar noise 
thus produced is to be heard day and night at Thanga Island. 

The arrangement and the method of using the net is different 
in other parts of the valley. A rope is tied to the bamboo pole 
near the junction of the two arches and the pole is loosely fixed 
in the ground to serve as a fulcrum. The net is lowered or raised 
by means of the rope. With this arrangement the net is called 
ilb-jung-ihauri (pi. xi, fig. i.). 

A kind of gill-net is also used in the Toktak Take. Targe 
pieces of pith tied along the upper edge act as a float, while the 
lead- weights attached to the lower edge keep the net vertical. 
The net is shot in a suitable place ; the boats manoeuvre in the 
vicinity , herding the fish into the net, in which they are meshed. 

All kinds of nets used in the valley are provided with a 
small mesh only a few millimetres in width. 

Fishing Enclosure. 

Big fishing enclosures are constructed in the Toktak Take and 
sometimes large quantities of fish are captured in this way. A 
fairly big piece of a floating island is cut and drifted away to a 
suitable place and is fixed in position by passing long bamboo 
poles through it into the bottom of the lake. 'The island thus 
fixed is allowed to remain in one position for several days. After 
some time an enclosure of bamboo poles and grass is built around 
it, a little higher than the level of the water to prevent fish from 
jumping out. On the completion of the enclosure the floating 
island is cut into small pieces and cleared, but all the small fish 
which may be present in the grass are carefully collected. After 
the surface is cleared of floating material, the water is made 
muddy, by making buffaloes move in it in all directions. Different 
kinds of nets are used for taking the fish out, the most efficient 
being the ilh-hungen-paura. 

Near Thanga Island it is a common sight to see young boys 
and girls paddling a small piece of floating island to their homes 
by placing their small boat across it. Near their home the island 
is fixed in position by long bamboo poles and serves to attract fish 
by reason of the shelter it provides. 

Fish Spearing. 

The spears used in the valley are of two kinds, one with two 
prongs, the other with several (as many as eleven or more). The 
former' is used in spearing ngapuram {Monopterus alius) ^ and is 
known as the Naga toM. It consists of two long bamboo sticks 
bearing iron prongs at one end and tightly fixed by wedges at 
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the other end inside the- hollow of a thicker bamboo which forms 
the handle. The handle of the spear, .about 8 inches in length 

• P7hile the total length is five feet. 



Text-fig. 6. — Drawings of ^models of 
fish spears. 

(a) Manipuri laou ffir spearing 

ordinar}; fish. ^ 

(b) Naga laou for speariwg eels. 


‘ The Manipuri laou is constructed 
on ah entirely different plan. It 
consists of a fairly long and thick 
bamboo pole, at one end of which 
several short sticks with iron 
prongs at their ends are firmly 
fixed. Some of th^se are fixed 
inside the hollow of the pole, just 
as in the Naga 7(20«, but others 
are tied all round it with a cane 
lashing. Bamboo splinters are 
wedged in between the prongs 
to keep them in position. This 
spear is chiefly used for catching 
big fish in the Toktak Lake, 
When a fisherman sees some dis- 
turbance in the grass , he throws 
his spear at the place. I was 
given to understand that as big 
nets cannot be used in the lake 
'on account of the thick vegeta- 
tion, all the large sized fish are 
captured with this spear. - 

Hooks and Lines.- 
I did not see any fishing-rods 
in use in Manipur, but I was in- 
formedthat, a crude type of rod 
is used in the valle3>', Peculiar 
bamboo hooks, sometimes tied at 
intervals'- to a Ibng lin^'were seen 
in use? in the Loktak Lake. The 
hooks consist of thin bamboo 
. splinters sharpened at both ends 
and notched in the jmiddKs for the 
lashing. They ate very flexible 
and the bait, which > consists of. 


_ , ■ ‘ « . . worms a]0,d "insects or ,6f small 

species of BarhUs, is put On by brii^ing the two ends together. 
The ejEciency of the hook depends upon the elasticity of . the bam- 
boo, for as soon as the fish has swallowed the bait, the hookopenS 
out; the ends penetrate the side of the mouth, often protruding 
through the gill openings. ^ "Severai scores of these hooks are used 
in making a line. ,, * . . ' ' , 




BXPIvATSTATION OF PFATE IX. 


Fish from Manipur. 


Fig. I. 

j j — 
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35 4 - 


Eateral view of Barbus clavatus ^ McClelL, (reduced). 
Eateral view of Rhynchob della dhanashorii^ sp. nov. 
Eater al view of Mastacembelus manipurensis , sp. nov. 
Upper view of head of IS! cmachilus sikmaiensis , sp.^ 
nov., X 2-1. 


Lepidocephalichthys irrorata, sp. nov. 
Fig. 5. Eateral view of type-specimen, x i-|. 
,, 5a. Under surface of head of same, X 2f. 
,, 5&. Upper surface of head of same, X 2f . 


Psilorhynchus sp., Hora. 

Fig. 6. Eateral view of immature specimen, X 
,, 6a. Under surface of head of same, X 4I. 




FISH FROM MANIPUR. 



Kig-. 


Kio. 


Kig. 




Kxr>i^AisrA.xio:sr pIvAXK x. 

iM emach'ilt'ts from IS-fariipirr . 

N ei 7 tachil'i 4 >s sik^nciie^zsis ^ sp. nov. 

1. X/ateral view of type- specimen, X 'Z, 
xci, XJnd.er surface of fieacl of same, X 3. 

ISf omachil'us prashadi ^ sp. nov. 

2. Il^ateral view of male specimen, X 
za. Under surface of liead. of same, X 3- 

ISJ emcichil^is zo'na.ltemcz'}ts (^Blytli). 

3. Ivateral view of a female specimeii, X 
Under surface of tiead of same, X 3. 

N ewa.cHila 4 ,s kci^tgj'UphH'ulefis'is ^ sp. nov, 

4. Uateral view of type-specimen, x a. 
4£^. Under surface of head of same, X 3. 




EXPlvANATIOlSr OF PFATB XT. 

Manipuri fishing nets and baskets. 

Fig. I. Shows a girl manipulating ilb-jung'-thauri, the charac- 
teristic Manipuri net. A boy is seen using a crude 
type of fishing rod. 

,, 2. Dam constructed by Manipuris in small streams for 

capturing fish that come to the surface. Notice 
especially the arrangement of chora-rtih and lusak. 

3, A type of basket, ishto^machai ^ used for scooping 

out water. 

4. Lungtharai’-machai ^ a kind of net extensively used 

for capturing small fish in the lyoktak Bake. 

,, 5. Chigailong'-machai , a fish-basket wdth a handle. 

,, 6. Long^ or the bowl-shaped fish basket. 
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EXPLANATION Or PLATE XII. 

Photographs of Manipur fish-traps. 

1. Photograph of a model of kao. 

2. Photograph of an original Manipuri lo-lu, 

3. Photograph of an oiriginal Naga io-lu, 

4. Photograph of a model of tikhau-ruh. 

5. Photograph of a model of chora-ruh and lusak, the 

latter telescoping into the former. 

6. Photograph from an original kalio-ruh ^ etc. Kalio-f'iih 

is shown in the centre, covered by chikap. Two 
double bamboo pegs at the sides are au-ung, 

7. Photograph of a model showing the arrangement of 

kalio-ruh ^ chikap and au-^ung when used for captur- 
ing bottom fish. 
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13. On Certain Local Names of the Fishes of the Genus 

Garrfi, 

By Sunder Lad Hora, D.Sc., Officiating Superintefident , 
Zoological Survey of India, 

(Read at the Eleventh Annual Meeting of the Indian Science Congres.-^ 
and communicated with the permission of the Director, Zoological 
Survey of India.) 

The fishes of the genus Garm { = Discog7iathus) are charac- 
terized by the ^possession of a more or less well-developed 
suctorial disc on the under surface of the head slightly behind 
the mouth. Most of the species of the genusd which are 
numerous in the hilly districts of India and Burma, inhabit 
rapid-running water and protect themselves against swift 
currents by clinging to rocks and stones by means of their 
suctorial disc. This habit of the hsh, its form and the mor- 
phological structure of the disc are the chief factors which are 
referred to in the local names of the .species in various ^sarts of 
India and Burma, In some species one or more proboscides 
are developed on the snout, and in some of the vernacular 
nam@s a reference is made to this character. 

In Northern India (the Punjab and the United Provinces) 
patlmr-chal is the common name under which these fishes are 
known. Literally it means stone-lickers and obviously 
refers to the fish’s peculiar mode of feeding, for it scrapes 
minute algae, etc., from the locks and stone with the help of its 
sharp jaws. These food particles are prevented from escaping 
by loose folds of skin forming the false upper and the lower 
lips and are swallowed as the^^ are set free. The fish as it 
feeds moves up the substratum, thrusting itself forwards b\' 
hardly perceptible movements of its tail, but at the same time 
clinging firmly to the substratum by means of its suctorial 
disc. Other fishes of similar habits such as the species of the 
geifus Glyptothorax are also called patkar-chat. 

Thei'e are two vernacular names of historic importance, 
lamta and godyari. At the beginning of the nineteenth century 
Buchanan found these names current in the Gorakhpur and 
Bhagalpur districts respectivel3^ He evidently believed that 
the two names referred to the same species, for he ssiys in his list 
of the fishes of the Gorakhpur district: "‘The Godyari of the 
Bhagalpur list is here called Lamta.” Moreover, he labelled 


i Hora, Eec. Ind. Mus., XXII, 633-687, plates, xxiv— xxvi 

( 10 "'^). 

^ Day’s volume on the Fisheries and Botany of Bengal ixi Hunter’s 
Statistical Account of Bengal, p. 103 (1877). 
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an illustration of a species with the disc -character well-marked 
as Cyprinus godyari and in An account of the Fishes of the 
(ranges has described it as Cyprinus lamta. The illustration 
occurs among the manuscript drawings of this author, now prc*- 
served in the iibrar 3 ^ of the Asiatic Society of Bengal. While 
gathering information for determining the specific limits of 
Buchanan’s lamta ^ I undertook a tour to the exact localities 
whence Buchanan obtained his specimens of godyari and lamta. 
I was surprised to find, however, that neither of these names 
was familiar to the local fishermen. The name lamia or an^^ 
similar name was quite unknown in the town of Gorakhpur 
and its vicinity, and inquiries even from the oldei’ fishermen 
elicited no information about it. Nor did they recognise as 
local fish some specimens of Garra which 1 had taken with me. 
in the hills south of Monghir (the Kharagpur Hills) whence 
Buchanan obtained his specimens of godyari, the fish was known 
under two names, gudar and patJiar-chat, Gudar seems to be 
connected with godyari ; in it reference is made to the sub- 
c.ylindrical form of the fish, for gudar means a cylindrical object 
in the local dialect- In the Kumaon Hills all the species of the 
genus Nemachilus, which possess more or less the same form of 
body, are called gudar. 

In the Manipur Valle^^ (Assam) a small species {G. rupi- 
cuius) is found in rapid-running water among pebbles and 
stones and is called nugmga or the stone-fish,” while the 
larger species {G. Jiasutus) which in often found in the sluggish 
streams* of the valley is called nga-mu-sangum>. Ophioce- 
pliahis is known in Manipuri as 7igamiu or the black-fivsh.” 
According to some Manipuris G. nasulus is like an Opliioce- 
phalus but possesses samgum. i,e. an umbrella ” or ‘'a mush- 
room.” This refers to the mental disc. According to others, 
however, sangtim is an insect which lives in grass and by its bit<^ 
produces a swelling — again a reference to the disc which is 
supiDosed to resemble the swelling. It is not the Manipuris 
alone who associate species of Gai'i'a with those of Opliioceplialus , 
for in Canarese also, according to Day ^ Garra is known as 
Pandi-pakke, the stone Ophiocephalus.” 

I am indebted to Dr. B. Sundara B.aj, Director of the 
Madras Bisberies, for the following information : The fishes 

of the genus Garra {Discog^iathus) are known by the following 
names in this Presidenc^^ Tamil " Kal Koruvai,'' title from 
clinging to rocks, Kal (Tamil) = stone Kuravai (Tamil) = short - 
ness. In the Coimbatore District, it is called in Tamil ^ JSfai 
Kalia ’ or Kul Kalia ’ ; the etymological meaning of the words 
' JSJai ’ and ' Kaha’ is not known; K 7 d means in Tamil stone. 
Dr. Day’s Canarese name of the fish consists of two w^ell-known 
Canarese words ' Pandi ’ and ‘ Pakke ’ meaning, pig and fish 


1 Bay, F txh-Ty\dia, p. 528 (1878). 
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respectivelj;". lu the South Kanara District it goes by the uame 
■ Kal mura^ {Kal means ‘ stone ’ and niura probably ‘ fish ’) i.e. 
stone fish ; in Tula also it is called Kal ‘ynura.'" • In the name 
Pandi Pakke iprobabiy reference is made to the proboscis on the 
snout which looks very much like the snout of a pig. 

According to Mr. C. R. Narayan Rao, to whom 1 am 
obliged for the information, ‘‘ Garra is known in M^ysore to the 
fishermen as ‘‘ Raihi Koraka (Telugii), Kal Meeiiu (Kannada, 
i.e. C^anarese) and in Coorg “ Hancli Kurlu ’’ (Canarese). 

Raihi = Kal = stone. 

ATomte = sucker. 

M ee7iu ^ fish or Carp, 

Handi — pig. 

^ = corrupt.’’ 

% 

For thb name Korafi-Koali mentioned by Day as cur- 
rent in JM,ysore Mr. Rao gives the following explanation: 
'' Koravai^ Koravan^thieyi \ from the habit of the fish slowly 
approaching the surface and then suddenly darting to catch 
air — then as suddenly disappearing below.” This name is also 
applied to Ophiocephalus pimctaUis, Koali (Tamil) — corruption 
of Kolai — referring to the inedible nature of the eggs of the 
fish, Koali is the name of Rasbora daniconius also.” 

In the Khasi Hills the species of Garra are known under 
three appropriate names, viz. ISherdo^ig^ Usher dceu and Udoli- 
arkhmtii. In the first two names a reference is made to the 
habit of the fish, while the third means "'double-nosed fish” 
in reference to the proboscides present on the snout of adult 
specimens of Garra goiyla. Sherdong , which means a fish that 
circles round {Sher^ fish, dong to circle round), refers to 
the ha I lit of these fishes, wdiich go round and round a fisher^ 
man when he tries to catch them. In floods the fish are said 
to climb up rocks in rapid water in shoals, and hence the 
Khasi name Vshe7'-Jceu, for keu means"’ to climb up” and usher, 
a fish. 

The Inthas of the Southern Shan States (Burma) living in 
the neighbourhood of the Inle Take know Garra as the post- 
climbing fish” {nga taing-tet). To understand the signifi- 
cance of this name, which is applied to Garra gravelyi, it is 
necessary to realize that houses are often built by the Intha on 
posts standing in water as much as ten or twelve feet deep, 
f )r. Ann and ale ^ describing the habit of G. grarelyi in the Inle 
Lake, says : We lived for some time in a house oi: the kind more 
than a mile from shore in the Inle Lake, and it was possible to 
watch the ascent of the house pjosts by the fish, which was 

i Annandal©, Rec. hid. Mxw., XIV, p. 45 (1918); for other details 
about Inl6 Lake see Annandale, Bombay Jotirn, Nat. Ilist. Soo., XXVIII, 
pp. 1038-1044, 3 pis. (1922). 
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usually seen in the first instance swimming out from a thicket 
of weeds. It then settled with its head pointing upwards, 
low down on one of the house-posts and began to move up it 
slowly, browsing as it did so on the small algae and polyzyoa 
(Hislopia Uicustris) with which the posts were covered. The 
sucker-like structure of the lips enabled it to retain a fairly 
tight hold on the post while it remained still : its ascent was 
effected by gentle almost imperceptible movements of the tail.” 

At He -Ho, a few miles from the Inlc Lake, whei*e there 
are no posts for the fish to climb, this same species is knowri 
as “ stone-climbing fish,” 7iga kayauk-iet 

In tiie Darjiling Himalayas^ there are two species of 
Ga7'ra, O. cjotyla. and G. annandalei. The former pos.sesses 
proboscides on the snout, while in the latter this region is 
smooth. On this morphological difference the two species arc 
distinguished from each other by the local fishermen and prob- 
ably it is to this character that a reference is made in the 
local names of species. 


X/ist of Vernacular names of the Fish vt the genu^ Garra, 


Locality. 

Local Name. 

Meaning of Local Name. 

IST . W- Provinces ; cer- 
tain districts of the 
Punjab and the 
United Provinces. 

JPathar-chat 

P atha?' zz. ston&i chaf z=tn 
lick. Stone-licking fish. 

Punjab . . 

Dhogurzi * 



KoorTca * ^ 


Oorakhpur (U.P.) 

Ijamta . . 


Monghir (Behar) 

Oodyari - - 


Bengal . . , . 

Guda?' . . . . 

Cylindrical fish. 

Choah-si ^ \ 

Darjiling Himafayas | 

Budena 

Probably refers to the 
proboscis on the snout. 


Bit her i . . 

Khasi Hills (Assam) | 

U doh' a^'khmnt 

Double-nosed fish 

” 

Sher~dong 

1 Fish that circles round and 
! round a fisherman. 

i 

1 

Vaher-ket^ 

C/s^.ser=fish ; K c = to 

climb, rock-climbing fi.sh. 


-r i.. ^ Indebted to Mk. O. B. Shaw for tho following information ; — 
In the Darjiling Himalayas Qcir?'(z gotylct is called IBudLencL and Gt. 
annandalei li named Ltiheri. But no one here seems to know what 
the names mean or why they are so called.’* 

^ ^yp^ld of the Punjab Fisheries has informed me that fisher- 
men of the Ivangra District “ can' give no reason for, or meaning of the 
word KurTca as applied to Discognathus la^nta.'^ (G, gotyla is found in the 
Ivangra valley.) 

rr.u- ^ ^ have not been able to find any suitable explanation for Ghoak-si 
I his name is not known to most of the Bengalis living in Calcutta, nor 
nave I been able to find its meaning. 

* The local names marked with an asterisk {*) are taken from Day. 
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Locality. 

Local Name. 

Meaning of Local Name. 

Manipur (Assam) . . | 

Nug-nga 

Nug—Btone; nga~iish. 
Stone-fish 


Nga-mu-aangum 

iVg'o=fish ; m M = b 1 a c k ; 

1 

1 


sangum=^xi mbrelia or 
mushroom, or refers to an 
insect. Black fish with 
an umbrella or swelling 
on the chin. 

Inle Lake, S.S. States ! 

Nga taing-tet 

jVffa=fisb ; taing^h. o u s e- 

(Burma). 

post ; ie!! = to climb. 
House posts climbing fish 

He-Ho, S.S. States 

Nga kayauh-tet 

Kayauk= stones. Stone 

(Burma). 


climbing fish. 

‘ ‘ Canarese ” 

Pandi-pakke * 

Stone ophiocephalus 
pig fish. 

“ Tamil ” 

Kul-horava * 

Kul— stone. Probably 

means stone fish. 

Coimbatore District. . 

Nai-kaha 


(Tamil) . . 

Kul~kaha 

Stone fish. 

South Kanara District 

Kal-mu?’a 

Stone fish. 

Tulu 



Mysore . . 

Rathi-koraka (Telegu) 

Raihi — stone ; koraka = 
sucker. Stone suckers. 

“ 

Kal-meenu (Canarese) 

iC’cs5Z=stone ; uireenw=fish. 
Stone fish. 


Korafi-koali * 

A thief fish with inedible 



roe. 

Coorg 

Handi-kurlu 

Handi—pig; cor- 


rupt. Corrupt pig fish. 


* The local names marked with an asterisk (’**) are taken from Day. 
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12* Fish Recent and Fossil* 

A Review oe Some Recent American Work. 

A BihlfograpJiy of Fishes. By Bashford Dean and others. Three volumes 
fVol. 1, pp. 1-718, by Dean and Eastman, 1016; Vol. IT, pp. 1-702, 
by Dean and Eastman, 1017; Vol. Ill, pp. 1-707, by Dean, Gudger 
and Henn : New York) published by the American Museum of 
Natural History io the Science Education Series.’" 

77a Genera of Fi.Aies. By David Starr Jordan. Four parts (pt. I, 
np bv Jordan and Evermann, 1917: pt. IT, pp. 163-284, 

bJIO; pt. Ill, pp. 2S5-410, 1910; pt. IV, pp, 415-576, 1920 by 
dordan: California) published by Leland Stanford Junior Uni' 
versity, California in the ‘‘University Series’* 

A Classification of Fishes including Families and Genera as far as knoton. 
By David Starr Jordan. Stanford University Publications, “Uni- 
versity Serie.sd’ Biological Sciences, Ifl, No. 2, pp. 79-243 (1923). 

Zoologists at- tlie present day are almost in the position of 
the blind workers engaged in building a termite mound. Each 
constructs his little pellet of information and places it some- 
where,, without exactly knowing its relation to other pellets 
but with a subconscious feeling that he is doing the right 
thing, and possibly even with a vague instinct that his work 
is helping on some great enterprise. The wealth of material 
is boundfess, the number of workers almost innumerable, ami 
no one worker knows wbat his neighbour is doing. To raise 
us from this somewhat hopeless intellectual limbo we need 
physicians and teachers who will open our eyes and instruct 
us what to see. For the training of the ph 3 ’sician and teacher 
patience is necessaiy. He must study not only Nature as she 
exists but Nature as she appears through the countless facets 
of the eyes of Scarabee. To drop all metaphor,, we need men 
(or vvomeii) who are willing and able to abstract and codify 
existing information. 

In this respect ichthjmlogists are now^ perhaps happier 
than the students of any other group of animals, thanks to the 
devoted lal)ours of "two little bands of enthusiastic students of 
the fishes, both American but working on different .sides of the 
continent Jn New York we have Professor Bashford Dean 
and his able coadjutors, while in California Professor David 
Starr Jordan has trained a whole school of young zoologists to 
assist him in his almost equally useful work. 

The object of this review is not to abstract abstracts 
already sufficiently concise, but rather to call attention to 
these bibliographical monographs wffiich are of almost unique 
importance. All contain, as is inevitable, errors of detail, 
but their breadth of outlook is beyond cavil and their general 
accuracy of a very high order. 
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Fish, as we all know, are the most ancient vertel^rates of 
which unmistakable remains have been preserved and even 
the most highly developed members of the class have retained 
many primitive characters, probably because they have never 
deserted their original medium. A few highly specialized 
species are able to breathe air for a time, a few can hop about, 
on land, a few can even glide through the air, but no species 
has become completely or even habitually terrestial or aerial, al! 
are aquatic, having their habitation and reproducing their kind 
in water. The great majority, moreover, still retain what was 
probably their ancestral home in the sea. 

Professor Jordan in his OlassificaLion of Fi8he,s'^ (11)23) 
mentions all the generic names which have so far been used in 
both the true fishes, the lampreys and the amphioxi, while in 
his Genera of Fishes'' (1917-1920) he gives the original 
references to the generic names and notes the genotype of 
each. Further he discusses the validity of certain of the 
genera in a general way. In the former work he recognises 
no less than 638 families in the three groups. Emphasizing 
his point of view that "'analysis must precede synthesis/’’ he 
has thought it better to lB.y a certain stress on abberrant forms 
than^ to include them uncritically in expanded groups, the 
definition of which is impaired or denied by their pr(‘Heiice/’ 
Seeing that all the fish genera since 1758 have been discussed, 
the vast scope of his investigations and the great debt we owe 
him are clear without further comment, but the fact that he. 
deals with fossil as well as recent genera should not be allowed 
to escape notice. 

Professor Jordan’s work, however, is primarily for the 
specialist and has only an indirect interest for the phiios- 
ophical naturalist, the fishery expert or the pisciculturist. Pro- 
fessor Bashford Dean and his coadjutors have approached the 
subject from a still wider, if more strictly bibliographical point 
of view. In two volumes, each of a little over 100 pages, they 
have given a list of the papers on recent and fossil (ish pub- 
lished from 1758 to 1914, including over forty thousand titles. 
T^is list is arranged under the names of authors, but in 
their third volume, which is of about equal length, the^y have 
compiled a singularly complete and admirably arranged 
subject index to all that has been written on fish and fisheries 
since the time of Linnaeus, with an author’s catalogue of pre- 
linnaean works in which such as those of Aristotle and, more 
surprising, of Ovid are not omitted. Other subjects discussed 
in the volume are periodicals relating to fish and fiRh-oulture, 
voyages and expeditions on which fish were studied, institu- 
tions connected with fish-culture and text-books in which 
particular attention is paid to fish. 

All this, is it easy to believe, is the result of 30 years' 
work. If only the matter can be kept up to date by a supple- 
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ment issued, say once in ten years, the gratitude, of all inter- 
ested in fish and fisheries to Professor Bashford Dean and to 
the American National Museum, which has published the three 
volumes, will be perpetual. No ichthjmlogist, palaeontologist, 
pi.sciculturi8t or fishery expert can afford to be without these 
three volumes which should be supplemented for all those 
undertaking ichthyological research by those of Professor David 
Starr Jordan. This is particularly true of India, in several of 
the colleges of which research on the anatomy of fishes is being 
undertaken with Day’s volumes in the “ Fauna of BritisJi 
India” and the same author’s “Fishes of India” as sole 
works of reference. Invaluable as these monographs of Day 
were in their time, and indispensable as they still remain, they 
have, as is only natural, been superseded in many respects, by 
more recent investigations, and to trust to them alone is to- 
court disaster, 

N. Annandale, 

S. L. Hoba. 


Issued July 25th, 1924. 
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fHB ADHESIVE APPARATUS OP THE « SUGKBTG-PISH 


In order to test the action and the mecha 
nism of the disc in Echeneis and determine whether 
or not one function of the disc is to act as a 
sucker ( in the strict sense of the word ) a series 
of experiments were carried out. 

Specimens were allowed to attach them- 
selves to clean sheets of glass, and the disc was 
then examined and compared with the surface of the 
aisc when unattaished. In the unattached state the 
rim of the disc is soft and flexible, ahd around 
the anterior half of the disc the margin is dis- 
tinctly raised while the posterior hslf is flat; 
the transverse ridges, on which are numerous 
posteriorly-directed apines, lie flat against 
each other and present a practiaally continuous 
surface. When the animal has attached itself by the 
disc, the anooth flexible margin can be seen to be 
closely pressed against the glass. The ridges 
running transversely are now separated from each • 
other by narrow spaces, the two series, i .e . right 
and left, being separated by a median soft band 
that passes backwards in the middle line. At the 




posterior end this ridge stpps short, so that the 
teerminal posterior part of the sucker is, occupied 
by a single large cavity the floor of which is 
depressed. Air bubbles can be seen between the 
ridges abd in this posteraor chamber, and such lanbk 
bubbles may be seen passing along each side of the 
median partition into the posterior chamber. 

’JThen thus attached, if the posterior rim 
of the sucker is sep,ara^ed from the glass, air 
immediately enters the posterior chamber, and by 
slowly pulling the sucker away, each pair of 
spaces between the transverse ridges can be opened 
separate dly, each giving way with a slight sucking 
noise; each compartment of the disc thus appears ' 
to act as a separate sucker. 

When once the fish has attached itself 
by the aisc it caa be moved forwards or sidewsys 
easily, the disc sliding over the plate, but oh 
attempting to pull the fish backwards , the spir>es 
on the rudges of the disc come into action and tend 
to prevent any backward movers ent; and if the disc ’ 
is forcibly pulled backwards the spines can be heard 
scraping over the surface. If pieces of twine &re 
placed across the disc tkjty prevent the formation of 




the neoessarj' partial vacuum and the disc fails 
to adhere, v/hlie if the disc i& adherent, the 
introduction of a finger-nail or the blade of a 
knife between the disc and the surface to which it 
is adhering allows air to enter and the hold of 
the sucker is immediately destroyed. 

Further experiments were conducted in 
order to try to determine the strength of adher- 
ance of the sucker, in the first experiment, an 
Echenei s was allowed to attach itself to the 
enamel surface of a di^ and the hook attached to 
a spring balance was passed through the gill from 
one side to the other. By standing on the dish 
and pulling on the spring balance, the amount of 
force could be fairly accurately measured, and in 
the specimen experimented with the fish withstood 
a vertiscal pull of more than thirty pounds before 
the hook to.re through the tissues of the body. 
Further experiments wece conduvjted by allowing yie 
fish to attach itself to an enamel iron tray, the 
tray being fastened securely by rope to the spring 
balance. The balance was attached to a stanchion, 
and the head of the fish was seized in a towel to 
prevent the fingers from slipping on the skin of 
the fish. Two examples withstood a vertical ; pull 




of 34 and 35 lb. respectively before the sucker 
was pulled away from the surface. 

It seems to me that there is little 
doubt that the disc acts as a true sucker by the 
creation of a partial vacuum, while the spines 
are of use in preventing this sucker from sliding 
on the surface of attachment. Thus, during life, 
when the Scheneis attaches itself to some other 
larger fish, it is owing to the partial vacuum 
formed that the disc adheres to the surface, 
while the spines |i,revent the E oheneis from being 
swept backwards by thr rush as the large fish 
makes its way through the water. 

A further point worth noting is that when 
the sucker is in action and the Echenei s is attach 
ed to any object, all moverr;ent of the fish, except 
that of the mouth and the gills that is necessary 
for respiration, seems to be suspended and inhibited. 
The fish hangs absolutely motionless, and in the. ca^ 
of, a fish that had been well hooked, it was found 
that by allowing the fish to attach itself to a 
glass plate it would hang motionless, #iile the hook 
and a great part of the fishfes jaw was cut outl’It 
appears that the action of the sucker causes inhibi- 
tion of all movement of the body and tail. 




In order to avoid, any misapprehenfcion, may I be 
allowed to add that my experiments were carried 
out at the suggestion of Dr, Hora, and the above 
notes, recording the results, were forwarded to ' 
him last January, 


R. B. Seymour Sowell, 
R. I .M ,S." Investigator " 


( Nature , CXV,pp. 48-49, Jan, 10,1925 ) 
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Article No. 18. 

An Albino Magur, Glartas batraehus (Linn.). 

By Sunder Lal Hora, D.Sc., F.L.S., F.Z.S., Officiating 
Superintendent, Zoological Survey of India. 

(Published with the permission of the Director, Zoological 
Survey of India.) 

Dr, Satya Churn Law has very kindly presented to the 
Zoological Survey of India an albino specimen of the common 
Bengal Magur, Clarias batraehus (Linn.) preserved in spirit. 
The specimen was collected, along with another albino 
specimen and a number of examples showing normal 
colouration, in a pond at Midnapur. I am greatly indebted 
to Dr. Law for giving me an opportunity of examining the 
specimen and making a few observations on it. 

The abnormal fish is white with the exception of two small 
patches of lead colour on the dorsal fin and a few dots and 



An Albino Magur, Clarias batraehus (Linn.). 


patches of lighter colour on the body and its appendages. The 
upper surface of the pectoral fin of the right side is infuscated 
with gray in its proximal two-thirds. A small black spot is 
present on the upper surface of the snout and a spot is also 
present on the left nasal barbel. On the left side the following 
colour markings are present : — a small patch of gray colour 
behind the eye ; a small rounded patch behind the gill cover ; an 
oval patch dorsal to the lateral line and in position slightly 
behind the ventral fin ; an oblique patch extending from below 
the lateral line to the commencement of the anal fin and a patch 
below the dorsal fin near its termination. On the right side 
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there is only one patch of lighter colour immediately below the 
commencement of the dorsal fin. 

Dr. B. L. Chaudhury has very kindly informed me of an 
interesting case that came under his notice of partial albinism 
in the climbing perch of Bengal, Anabas iestudinetis (Bloch.) 
The fish had a white patch I J^X I" on the right side over the 
abdominal region. The extent of the white patch was observ- 
ed to vary with, the season of the year. 

Several instances of albinism have been recorded in fishes,^ 
but in individual instances such as those recorded above it is 
not possible to say definitely whether such a condition is the 
result of a congenital variation (mutation) or is due purely to 
pathological conditions. 


1 For works dealing with this subject see Dean’s Bibliography oj 
Fishes TII, p. 393 (New York : 1923 ) ; also Archey, N. Zealand Journ, 
Sci. Tech. Wellington VI, p. 342 (1924). 
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ON A NEW SPECIES OF THE GENUS CTENOTRYPAVCHEN 
STEINDACHNER. 


By Sunder Lal Hoea, D.8c., Officiating Sujperintendent, Zoological 

Survey of Efdia. 

.Dr. K. H. Barnard, Assistant Difector of tLe SontE African Mnsenm, 
Eas very kindly sent to me five examples of an interesting species of tEe 
genus Otenotrypauchen for determination. In a recent revision of tEe 
eel-like Gobioid fisEes estabEsEed tEe validity of SteindacEner’s 
genus' and pointed out tEe importance among tEese fisEes of tEe form 
of tEe ventrals for taxonomic piuposg^. I Ead tEen no specimen of 
tEis genus before me and in distinguisEing it from Trypauchen, Amhlyo- 
trypauclien and TrypaucJienicMJiys Ead merely refied on tEe pubEsEed 
descriptions and figures of tEe species referable to Otenotrypauchen. 
TEe present material, on wEicE I am basing tEe description of a new 
species, Eas Eelped me greatly in understanding precisely tEe generic 
Emits of tEe various genera of tEe sub-family TrypaucEeninae. 

In external appearance tEe fisEes of tEis sub-family are very mucE 
alike and it is only on tEe form of tEe ventrals and tEe presence or absence 
of canines tEat tEey can bo separated into distinct genera. ' In Cteno- 
trypauchen canines are absent and the ventrals form a disc, wEicE is 
distinctly notcEed posteriorly. In tEis respect Otenotrypauchen is 
intermediate between Trypauchen Cuv. and Val. and Trypauchenichthys 
Bleeker. 

"TEe species described below is tEe fourtE species of tEe genus Oieno~ 
trypauchen known so far, tEe otEer tEree being C. microceplialus^ from 
“ Simgi-duii, in aquis fiuviomaiinis ” (Borneo), 0. wakae^ from “Inland 
sea of Japan in sandy bays ” and 0. chinensis* from CEina. TEe new 
species is from tEe Natal coasts. TEis apparently discontinuous dis- 
tribution of tEe genus is probably due to tEe fact tEat tEese fisEes live 
in mud and are liable to be overlooked by collectors. It is probably 
on tEis account tEat forms from tEe intermediate regions Eave not 
EitEerto been brought to EgEt. It is rather unfortunate that we do 
not know the exact locality whence O', cAmewsis was obtained in CEina. 

Ctenotrypauchen barnardi^ sp. nov. 

It is a long and slender species, greatly compressed from side to 
side and gradually tapering posteriorly. TEe head is broadly pointed 
posteriorly and its length is contained 5'5 to 5-8 times in the total length 
without the caudal ; it is as deep as the body and its height at the occiput 
is contained 14 times and the greatest width 1-6 times in its length. 
TEe height of the body is contained 7-2 to 9-2 times in the total length 


1 Hora, Sec. hid. Mns. XXVI, pp. 156-164 (1924). 

^ Bleeker, Acta. Soc. Set, Indo-Neerl. VIII, p. j62 (1860). 

® Jordan and Snyder, Proo. ?7. NaL p. 127 (1902), 

* Steindaokner, Sitzk Acad. Wiea., Wien. LV, p. 630 ^867). 
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without the caudal. The eyes are minute and thickly covered with 
skin, they are placed at the dorso-lateral borders of the orbital degressions . 
The interorbital space is flattened and is somewhat convex, iho snout 
is slightly shorter than one-third the length oi the head- I. he deep 
■pits at the upper edge of opercle are well marked. The gill-openings are 
restricted to the sides and do not extend forwards ; the isthmus is 



distinct tubes and the barbels axe totally absent. 

There are no scale! on the head, bnt the shin is provided with many 
mucous pores. The body is covered with rounded, cycloid scales, bxit 
the area from nape to front of dorsal and the whole of the bel ly are nOikexU 
On the sides the scales extend right up to the bases of tlui pcctox'als 
and the gill-openings. There are about 05 to 07 series of scal(;S along 
the lateral line and about 12 series of scales between the bases of the 
dorsal and the anal fins. 



: fTBXT>FiQ.^2. Sca^©, 3 and ventral finH of Omnotrypauchen hartiardi, Hp. nov. 

Vential fins x X 3|; o. Dor&al fdale from abont ilx© middle of the 

fish X 151. : 


' tA. scale from the middle of the body is more or less ovoid in general 
outline ; it is somewhat broader than long, the nucleus ’B Situated 
in the centre of the scale and there are a number of fine ckcular striae 
all round it. The anterior half of the scale is provided with about 16 
radii to the periphery from the nucleus. The whole of the scale is coveted 
with a membxafie of^the skin. 
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TJie dorsals are connected together, there being six spines and Iron 
49 to 51 rays. The anal is similar to the dorsal and contains one spint 
and 44 to 47 rays. The dorsals commence alb out three scales hehinc 
the base of the pectoral. Both the dorsal and the anal fins are connectec 
with the caudal, which is greatly elongated and is acutely pointed behind 
The caudal fin is longer than the head and contains 17 rays. The uppea 
half of the pectoral is much more developed than the lower, the fin is 
as a whole, directed upwards and backwards and is greatly elongated 
its length is contained 2 to 2-6 times in the length of the head. The 
ventrals are small and are united to foim a disc which is deeply notchec 
13osteriorly ; their length is contained frond S to 4 times in the lengtl 
of the head. 

The colour in spirit is uniformly brownish, speckled with dull whit< 
in the region of the body and the tail. 

Locality , — Coasts of Natal, South Africa. Dr. Barnard informs nu 
that he has collected one specimen of thi^ sirecies in the Delagoa Bay. 

■ Type-specifnen , — The type-specimen and one co-type are preserved it 
the South African Museum, Cape Town; while the remaining three co- 
types are in the collection of the Zoological Survey of India. 

'Relationships, — Ctenotrypauchen harnardi is distinguished from 0 
micfocephalus in possessing a larger head and in having five rays besidef 
a spine in the pelvic fin ; from C. wakae m proportions and lepidosii 
and from (7, cMnensis in the form of the pectorals and in possessinf 
more scales along the lateral line. The new species is closely allitc 
to C. 'microoepJialus in lepidosis and in the number of fin rays, while 
the Japanese and the Chinese species show close resemblance ir 
possessing fewer rows of scales along the lateral lin^. 


Measurem.cnts in millimetres 


Total length excluding cauda 

. lOl-C 

98-1 

87*( 

a5*i 

Length of head 

17-2 

17 -C 

15-7 

11-2 

Height of head 

12-3 

11-8 

10*6 

8-0 

Width of head 

10-6 

10‘5 

9*7 

6‘S 

Height of hody 

13& 

10*5 

12-0 

8-0 

Length of pectoral 

8-0 

7*0 

7'S 

4-2 

Length of ventral 

6-0 






Mormaii, J. 
1926. 


A ne\v Blind Catrisli from Ti^inidad 
with a List of tlie bllnu Gave- 
fisiiGs. 

« Ma g . Mat. Hi h t . ser.9, XVlxI 
pp.oS4-5t)0, 



From the Ank'Als anb Magazine of Natural History, 
Ser. 0, voL xviii. p. 324, October 1920. 


A. 7 ieto Blind OatfaJi from Trinidad^ with a List 
of the Blind CctvefisJies^ Bj J* li. Nokman, 

(Piiblislied by permission of the Trustees of tbe British Museum.) 

In July 1924 the British Museum (Natural History) received 
from Mr. F. W. Urich^ o£ the Department of Agriculture, 
TrJuidad, a speeimeu of a blind catfish from the (3-mxcharo 
Cave. As this fish had not been previously recoguixed, I 
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asked Mr. Urich whether he could obtain fiirtlicr specimens, 
and he lias recently been kind enough to send two more 
well-preserved exauiplos from the same locality. 

C^iECORHAMDrA, gen. nov. 

Similar to Bhamdia, but without eyes. 

Ccecorhamdia uricJii, sp. n. (Fig. 1.) 

Depth of body about 5 in the length, length of head 4.1 to 
4|-. Head covered with skin, nearly as broad as long. No 
trace of eyes externally ; the skin above each orbit is invagi- 
nated to a varying degree, forming a small pit*, daws 
equal anteriorly or upper a little projecting; maxillary barbel 
extending to anterior part or middle of adipose lin ; outer 
mandibulary barbel reaching end of pectoral or not cjuite as 
far. Occipital process long, narrow, not reaching the basal 
shield of the dorsal spine. Dorsal I 6-7 ; spine slender ; 
middle branched rays about the length of head ; free edge 
of fin convex. Adipose fin cotiiinencing a short distance 
be, hind the dorsal, separated from base of caudal by a distance 
which is 4 to 4^ in its length ; length 2-^ to nearly 3 times 
in that of fish. Anal 11 ; low anteriorly, rounded or obtusely 
pointed posteriorly, the rays gradually increasing in length 
to the seventh or eighth, wdiich is rather more than 1- the 
length of head. Caudal forked ; the upper lobe pointed and 
a little shorter than the rounded lower lobe. Pectoral spine 
with inner edge serrated in its basal half, about f as long 
as the fin, wliich is | to | the length of head. Pelvics (^x- 
tending | or of the distance from their base to the origin 
of anal. Unitorm pale yellowish brown ; an indistinct white 
band across basal part oi' dorsal (in. 

Two specimens, 125 to 140 mm. in total length, from a 
pool in the interior of the Cruaeharo Cave, Triniilad. 
Mr. Urich informs me that tliis pool is ahvays in complete 
darkness ; very occasionally, in times of heavy rains, the 
pool becomes connected with a rivulet running out of the 
eave. 

Apart from the absence of eye.s, this fish appears to he 
almost identical with Rliamdia queleni, Quoy and Clainiard f 

* The fish has the appearance of having had the eyes gouged out and 
a part of the_ original sockets retained. TyphlobcKjrm krotm, iiuother 
blind Pimelodine catfish presents a similar appearance (Eivenuuum, Mem. 
Carnegie Mus. vii. 1U17, p. 255). 

t Mhamdia wilsoni, Gill, from Trinidad, may be syuonymous with this 
species. 



new J3lvn<l Cafjish f rom IVinidiul. 
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2)j a variable species which is widely dislributed in 
(^astern (South America north of the llio Plata* Wheai 
sp<H;iuu‘ii[S ol equal size a, re coin])ar(id, liow('.V(a'’j the inaiidi- 
Imlary ha.rhols appear to bo somewhat longer in the blind 
li.sh. 


tifiim. 



In order to draw ottoiition to this interesting fish, and 
following convention, 1 have erected a new genus for its 
reception. I realise, however, thtit this procedure is some- 
what unsatisfactory, for, were the eyes developed, the si)eci- 
inens from the Guacharo Cave would probably be idenl.ified 
with the species Rhamdia queUni, Similarly, Typldobagrus 
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hronei^ Ribeiro^ another blind catfish of the family Pimelo- 
didas^ from Sao Paulo^ S.E. Brazil, is said to be distinguish- 
able from Pimelodeila laUristriga, Miiller and Troschcl, only 



by the absence of eyes ; indeed Haseman ^ has expressed 
the opinion that it should be designated Pimelodeila Uteri- 
Btriga^ var, hronei^ 


* Ann. Carnegie Mus. vii. 1911, p, 
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Other blind catfishcs from North America, belonging to 
the laiiiily Ainiuridae, Hcera to be sufficiently clitl'orent from 
tluiir nearest living ralativeato be regarded as distinct species, 
oven if tlu'. eyes were present. These are Gronias ntgrilabris^ 
Cope, and probably also Trogloglanis imttersoni, Eigeiummn. 
In f)oth these fishes no trace of the eye-sockets is apparent, 
but it must be remembered in this connection timt the eyes 
of the Pimelodidaj are normally provided with a free margin, 
whereas those of tlie Amiurida) have no such margin. 

The remaining eleven blind fishes included in the list given 
below would certainly he placed in distinct genera even were 
the, oyes developed. Ccecoharbus, for example, differs from 
Barbus not only in the complete absence of eyes, but also in 
the structure of the scales. In Phreatichtliys, another blind 
g('.nu.s derived from Barbus, the scales are entirely wanting. 


List of Blind Cave-pishes. 

Order OSTARIOPHrSI. 

Cyprinidss. 

.1 . Ciroobnrhiis geertsU, Boulonger, llev. Zool. Afric. ix. fasc. 3, 
.1 32 1., p. 252, i fig. 

llab. Lake in the Orotto oE Thysville, Lower Congo ; 
700 metres above, sea-level. 

.Related to Barbus. 

2. J*hreati<dUhys amlruzzii, Vinciguorra, Ann. Mus. Civ. St. 
Nat. (lenova, li. 11)24, p. 239, 2 figs. 

Hah. “ Sorgentc termale Bud- Bud a 4° 11', 5 Lat. N. e 
4(i° 30' Long. E. (Ir. nella Somalia italiana in territorio 
tJaeslc, preaso o confini del Sultanato di Obbia.” 

Related to Barlms. 


Aminridss. 

I . (Jrimias nigrilabris. Cope. 

(troiiMs niijribibris, (lopo, I’roc. Acad. Nat. Soi. Pliilad. 1804, p. 2;51 ; 

Jordan and (filbert, Bull. U.W. Nat. Mas. xvi. 1882, p. 102. 
Amiurus nu/rUnlms, .Iordan, Bull. U.S. Nat. Mus. x. 1877, p. 92; 
Jordan an'd i'lvormaim, Bull. U.S. Nat. Mus. xlvii. 1896, p. 142. 

Hah. Cave-streams tributary to Conestoga River, Eastern 
Pennsylvania. 

Related to Amiurus. 
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2. 2'rogloglanis patteTsoni, Eip^cnmaiin, Proc. Araer. Pliil. 
Soc. Iviii. 1939^ p. 397, 2 figs. 

Hah. Artesian well, San Antonio, Texas. 

Related to Schilbeodes. 


Clariidae. 

1. Uegitglanis zammaranoi, Gian£errari, Attl Soc. Ital. Sci. 
Nat. Milano, Ixii. 1923, p. 1, pi. i. 

Hah. Well at El Uegit, Italian Somaliland. 

Related to Clarias. 


Pimelodidas. 

1. Tgphlohagrus hronei, Ribciro. 

TypUohagrm kronei, RUieiro, Kosuios, no. ], Jan. 1907 ; Fauna liras., 
Pei.W, iv. (A), 1912, g. 2<>0, pi. xlii. figs. 2, 2 a, 2 n ; Eigeumaun, 
Mem. Carnegie Mus. vii. 1917, p. 2A>, pi. xxxiv. lig. 2. 

IHmelodella lateristriga, var. krmei, Ilasomaii, Aim. Carnegie Mus. vii. 
1911, p. 923. 

Bah. Cavernas das Areiras, Iporanga, Sao Paulo, S.E- 
Brazil. 

Related to Pimelodella. 


2. Cuecorliamdia uricM, Norman. 

Hah. Guacharo Cave, Trinidad. 
Allied to Rhamdia. 


Tricliomycteridse. 

1. Phreatohius cisUrnarum, Goeddi, C. R. Oongrijs Tntorn. 
Zool. Berne, (1904) 1905, p. 545 ; Pulmuann, Arch. 
Sci. Phys. Nat. Genbve, (4) xx. 1905, p. 578; Eigen- 
mann, iVlem. Carnegie Mus. vii.- 1918, p. 372, pi. Ivi. 
figs. 1, 2, 4, text- fig. 39. 

Hah. Inland Cistern, Marajo Island, Brazil. 

The relationships of this species are uncertain; Eigon- 
mann (Proc- Araer. Phil. Soc. Iviii. 1919, p. 398) considers 
that it may be remotely related to Heptapterus, of the family 
Pimelodidse. 
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Order MrCKOCYPRTNI. 

Amblyopsidae 

. ji ))dt!i/opsis sptihfiis, De Kjiy, ISTaf',. Hist. New York, 
PishiiH, p. 187 (1842) ; l<ji<*'eiunaiin, (Javo Vertebrates ol' 
America, [). 71, pi. v. (li)U‘J). 

r/<d>. Hiibterranean streams of tlie IJiiitod States, cast of 
..lie Mis.sissippi. 

2. 7ro(/l!.(‘h/Jip.’i rohw, Eigonmaiui. 

Tt/phlt(‘hf.hi)st rouf, ICigemnaiin, I’roc. Indian. Acad. Rci. (1897) 1898, 

p. :2.S I . ' 

mw, Kigenmami, Science, ii. a. ix. 1899, p. 280; (Javo 
Wjrtebrate.a of Auioricu, p. 72, pi. vi. figs. A-0 (1909). 

I/ah. Oaves and wells in Missouri and Arkan.sa.s, U.S- 

ii. Ti/p/d.ic/ithps mhterraimis, Grirard, Proc. Acad. Nat. Sci. 
J.Miilad. (J8-'>9} 1800, p. 63 ; Eigeninann, Cave Verte- 
brates of America, ji. 73, pi, vi. figs. ]d-E, te.N;t-llg. 28 
(1900). 

Hal). Subterranean streams in caves in Indiana, Kentucky, 
Tennessee, Missouri, and Alabama, U.S. 

4. Ti/phlichthjs oshond, Eigenmaini, Biol. Bull, viii, 1905, 

p. (>5, tigs. 3-4 ; Cave Vertebrates of America, p. 74, 

. toxt-lig. 29 (1909). 

Jfah. Horse Cave, Kentucky. 

5. Typldichthys wyandotte, Eigenmanii, Biol. Bull. viii. 1905, 

p. 63, iigs. 1—2 ; Cave Vertebrates of America, p. 75 
(1909). 

Ilah. Well near Corydon, Indiana. 

Order PERCOMORPHI. 

Suborder Blennioidea. 

Brotulidae. 

1. Lunfiiya suhterraneus, Poey, Memorias, ii. p. 96 (185()) ; 
tiordau and Evermanii, Bull. U.S. Nat. Mus. xlvii. 

* knr full synonymies of the family Amblyopsidro sec Eigenmanti, 
‘ (bu’c N'ortubnites of America’ (190U). All the blind forms are allied to 

( 'hohyaster, 
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1898, p. 2501 ; Eigenmann, Cave Vortobrates of 
America, p. 185, pis. xv., xxv. A, etc, (1909). 

Mab, Cave-streams in Cuba. 

2. Stygicola dentatus^ Poey. 

L'ucifuga denfMus, Memorias, ii. p. 102 ('1^^^>^>)- 

Stj/giecla dentatns, GilJ, Proc. Acad. Nat. Sd. Phi lad. 18(51, 

p. 252; Jordan and llverniaun, Pull, U.S. Pshit. Muh. xlvii. 1808^ 
p. 2500; Eig-enniami, Gave Vortolnatos of America, p. 185, pis, xiii., 
xiv. (1909). 

Hab. Cave-streams in Cuba, 
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Articx.b No. !). 

Note on a Hermaphrodite Loach. 

By SuNOAR Lab Hoea, D.Sc., 

Officiating Su'per intended t. Zoological Survey of India. 

(Communicated by permission of tho Director, Zoological Survey of 

India.) 

Several instances of teratological herniaphroditism have been 
recorded among Teleostean fishes,^ but so far as I am av'are this 
phenomenon has not been observed among loaches (Cobitidae). 
Recently while going through the named and unnamed material 
of the fishes of the genus Nemachilus in the collection of the 
liioological Survey of India a case of hermaphroditism in Nema- 
cliilus montanus (McClelland) has come under my notice. In our 
collection there are three specimens of this species, one is a ripe 
male, another a ripe female and the third is a hermaphrodite. 
Tho last specimen is much larger than the other two and though 
externally it is provided with certain secondary sexual charac- 
ters of the male, internally it possesses a well developed ovary 
and a pair of rudimentary testes. In view of the rarety of such 
instances, it may be of interest to record the details of this 
find. 

In certain species of Nemachilus the male is provided with 
well-marked secondary sexual characters ^ in the form of a pad 
below the anterior margin of the eye and a series of spine-like 
outgrowths on the dorsal aspect of the pectoral fins. The males 
of N. montanus are characterized by the possession of such 
characters. In the hermaphrodite specimen there is a pad below 
the eye which is much less developed than that of tho normal 
male and the spines on the pectoral fins are absexrt. The 
abnormal condition of the secondary sexual characters, and the 
relatively large size of tho specimen led mo to examine its inter- 
nal organs. On an examination I found that the vhole of the 
body cavity was full of an ovary (the ovaries of the two sides 
have apparently joined to form a single large ovary) containing 
well-developed eggs. On the ventral surface of the ovary at the 
anterior end were found two pale pink, ductless glands one just 
behind the liver on the left and the other below the stomach on 
the right side. They were closely pressed against tho ovary and 

X ITor roferonces soo Gommill’s Teratology oj Fishes, pp. 40-48 
(Glasgow: 1912); Dean’s Bibliography of Fishes III, pp. 603, 604 (Now 
York : 1923) ; Bounhiol and Pron, <7, R. Aoad. Sci. Paris OLXII, pp. 273- 
27(5 (1916) and Bamber, Proc. Zool. Soo. London, pp. 216-219, pis. i, ii 
(1917). 

2 Hora, Beo. Ind. Mus. XXIV, pp. 81-83 (1922). 
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whon nuiiovcd loft dciinito dcpimsions in their places. On 
<‘\a!niiun_u the sections of these glands under the microscope and 
by <tutn paling them, with tins sections of the testis of a ripe male 
they vvenx^ found to bo rudimentary testes. As the tissues wore 
not well preserved for histological details, it is not possible to 
say innch regaixling the minuter structure of those glands. 
Mor(;ov(U', all th(^ specutnons were already opened out before this 
p(H.*nliarity was observed so it is dilHcult to make out the do- 
ta/ils the: <hiei)S of the. ovaries. 

I'he herina])hrodito specimen shows other abnormalities 
besi(h^s tlu^ larg(^ size, to which I have already referred. The 
r‘a»ys of the u})])or lobe of the caudal iin are deformed, instead of 



2. 'rho (It'foniiod caudal iin of Uio lioniiu-piinxlite loach. 

biing straight and pointing backw^ards, they are bent down- 
wards a»t an angle. The colouration is also somewhat different. 

I liave not been able to obsorvo any connection between 
tc^stoH and tlic ovary so it is difficult to decide whether they 
once^ formed a continuous gland or not. In Teloostei as a rule 
among heirmaphrodites it is the '' differentiation of the same 
gland into organically continuous ovary and testis.”^' In my 
sp(sdm(‘n ovaries arc full of ripe eggs while the testes are duct- 
l(‘ss and rudimentary, Jfrom the nature of the secondary sexual 
(characters it appears to mo quite probable that the sx:)ocimen 
was a male to b( 3 gin with and its developing testes induced the 
formation of the secondary sexual characters. The ovaries, 

1 Howoa, Journ. Linn. Lomhn, XXI 11, pp. 530 “558 (1801). 
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which appeared at a somewhat later stage, soon became tlic 
dominant factor and checked the growth of the testes and con- 
sequently of the secondary sexual characters. From the size 
of the fish it is also clear that some violent physiological changes 
in the metabolism must have taken place at the time of change 
in the sex. 

I give below the principal measurements of the specimens 
to show differences in proportions, etc. 


Measurements in MillimMres. 


Total length including caudal 

64.2 d- 

68.2 9 

87.0 5? 

Length of caudal 

110 

11-7 

15-5 

Length of head 

120 

12-3 

150 

Depth of body 

7-8 

7-5 

12-2 

Length of snout 

5-0 

5-0 

6-2 

Interorbital distance 

3-0 

3-6 

4-0 

Length of caudal peduncle 

6-0 

6-8 

7-3 

Least height of caudal peduncle 

5-3 

.5-8 

7-3 

Longest ray of dorsal 

8-1 

9-5 

10-5 

Length of pectoral 

11-0 

10-5 

150 

Length of ventral 

90 

9-G 

12-0 

Longest ray of anal 

7-7 

8-4 

9-2 

Length of ovary 


20-5 

380 


The hermaphrodite loach along with the other two specimojis 
was collected by me in the Giri stream near Simla in 1921. 

Major Sewell suggests that it is quite probable that the 
hermaphrodite is an old female in which the secondary sexual 
characters of the male have just started to appear on account of 
the failure of the internal secretion from the ovaries due to old age. 
The size of the specinaen also lends considerable weight to this 
suggestion. This phenomenon is, moreover, not rare among 
other groups of vertebrates. I am greatly indebted to Major 
Sewell for going through the manuscript aiid making valuable 
suggestions. 


Issued August lOlSA, 1927. 
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Article No. 10. 

On a Peculiar Fishing Implement from the Kangra 
Valley, Punjab. 

By SuKBER Lal Hoha, D.Sc., F. Officiating Super inlende'tii. 
Zoological Survey of India. 

( Rioad at the Four toenth Annual Meeting of the Indian Seience 
OongreRs, and piihliRhod by permiRsion of the Director, Zoological Survey 
of Tnclia,) 


During my recent tour to the Kangra Valley (May- June, 
1926) an interesting type of fishing implement, locally known as 
Kalerni, has come to my notice. I am greatly indebted to Mr. 
Prem Das, sub-inspector of fisheries, Kangra, for drawing my 
attention to it and for getting me a specimen for 



''.roxtdigxirc L — The peculiar fishing implement from the Kangra Valley, 
Punjabi. 

a. Photograph of Kalorni (greatly reduced). 
h. Sketch showing the type of knots x y 


Museum collection. He has also supplied me with valuable 
notes about it. 

The specimen consists of three pieces of thin hemp twine, 
each about a foot and a quarter in length. Of these, two 
pieces are knotted, so that each forms a running noose and are 
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firmly fastened to the two end.s of the third contnil |)ie<!«. 
To this piece are tied at irregular intervals a nuinb(‘r of 
horse hair loops with running nooses. Ifor this |)ui'po.se a hmg 
hair is taken and tied to the twine in the (Kiiitre of its length, 
the two free halves arc then knotted into loops. As niany as :$<► 
such double loops are present in the specimen in my possesHion. 

This implement is used in the rapid-lU)uing wat^u's of our 
shallow, rocky streams. The fishes of such strimms ure mostly, 
bottom feeders and are capable of attafihing thotUHolvcs 
to rocks and stones by means of suckers and frictional dovicses 
of various kinds. They usually dart about from rock to ro(!k 
and are thus enabled to progress in very swift currents. 
The other type of fish that frequent the rapids ar<? tlic i)owiu'ful 
migratory fishes like ilie well known Mahasecr (Barbuti tor, semii 
Into) and several other specio.s of Barhw that migrate ni>-stream 
at certain seasons for breeding purpo.ses and ndurn to the 
plains when the season is over. Owing to the shallowness of 
the water in the hill streams they have to keep qmt(‘ (dose 
to the bottom when moving about. It is for irlui capture of 
such fishes that Kalerui is used. It is fixed in tlx^ liourse of ,n 
rapid stream among big boulders and rotjks by tlu* licl|) ot fun 
pieces of stone lodged in loops formed by the two en<l pi<!e(‘s 
of twine and securely fastened there by adjusting Iho po.sitifm 
of the sliding knots. The central piece of twine with th(> hoi‘.s(‘- 
hair loops is kept stretched tight. Ifish moving up or iltwn f lu' 
stream are caught in the loops and the croatunw in t.luur stnig' 
gles are then rendei’cd l,ielplc.ss by the mechani(,!al action of t.hc 
running knots. A fislierman uses about .'iO f.o 100 of such 
implements at a time and lifts them u]) after <wery f.hrcc <»r 
four hours, some possibly containing fish, while otbm’s may he 
quite empty. When the implements are taken out, of wafer 
after the day’s work, tlie hairs are lubricated with (fhcc (clarified 
butter) to keep them soft and strong and to pi’cjvcnt them frotn 
cracking. During use if any hair gets straightem'd, it is fumed 
into a loop again before using it next day. 

From the fact tliat a single horse-hair is used to make 
a loop it is evident that Kalerni is only meant for catching 
small fish. In the .Kangra Valley most of fish arc of a small 
.size. It is also possible that hill stream fishes with '‘suckers" 
do not struggle much because during the greatm' part of tfufir 
life they remain quietly sticking to stones As an instaiU'C I 
might cite the case of a species of OlyplothoraK from Manipur ' 
locally known as Nga-'pang or the innocent fish, 'rhis .sjxatics 
is said to stick even faster to rocks and .stones when tmudied 
with something instead of swimming away to .safety It is thus 
very easily secured and hence the name Ngit-pwtuj '. 


' Horn, Her.. Jiul. Mvn. X.XII, p. I "It {11)‘2I), 



I f'c.v-uUar Fift/iimj hiii>l<ninil. 8.‘{ 

Viirimi.s kiiulH (»f {mhinju; implements liavc been reported 
from IikUh niid Burma and some of those that are used in the 
rapid waters ol our torrontial sti'eams are vciy ingenious devices, 
but. tiu're is tiol otu* which, to the (xistof my knowledge, agrees 



'J’ejttr-ligurc 2. --The ruimiug It’iah-iiooso (Aikeyhi) usod. Iiy the Soiiiii 
Nagas (greatly reduced). The stick is cut short for 
convenience. 


■with Kakrni or ha.s anything in common with it. The Kalerni is 
modelled after certain devices that are used all over India, Burma 
and the adjacent countries for snaring birds. One such device 
from Java in our collection (No. 6866) is labelled as, “ A model of 
a fishing implement,” but Mr, A. Pedlerhas entered the following 
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remark in our register against the same number, ^'Evidently an 
implemeuL Cor snaring birds?” An exammatiojj of the model 
leaves no doubt that it must have been aii implement for snar- 
ing birds and tha-t it could not have been meant for fishing. 
Dr. Satya Churn Law has informed me that unfortunately our 
knowledge of the various devices used in bird catching in India 
is very meagre^ and it is still more unfortunate that the several 
interesting specimens of such devices in the collection of tlu^ 
Indian Museum have iiot^ as yet, been reported upon. 

Mr, J. H. Hutton has very kindly drawn my attention to a 
fish-noose used by the Serna Nagas and described by himself/" 
It consists of a running noose, attached to the end of a stick, 
which is held in front of a fish swimming in water and jerked 
tight as it passes through/’ The running noose in this devices 
consists of fibre (probably of the sago-palra) and Mr. Hutton 
has informed me that "‘=in slowly running but clear water 
the contrivance is most effective.” Mr. Hutton has presented a 
specimen of this device for the collection of the Indian Museum 
(the handle has been cut short for convenience) and I take this 
opportunity to give an illustration of it here. 

^ Harper, Bird-catching in India/' Avi<\ Maq, (N.S.) i, pp. 2(}2* 
268, pi. (1903). 

Hutton, ^*The Serna Nagas,” p. 82 (London : 1921). 
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Article No. 34, 

Remarks on Giinther-Day Controversy regarding 
the Specific Validity of Hamilton-Buchanan’s 
Cyprinus Chagunio. 

By Sunder Lal Hora. 

( Published by permission of the Director, Zoological Huney of India, Calcutta.) 


In the late sixties and early seventies great controversy 
raged between Gunther and Day, the two eminent British 
ichthyologists of the period, regarding the relations between 
Barbus beavani, Gthr. and Cyprinus chagunio Ham. Buoh. The 
details of this dispute are recorded in the Proceedings of the 
Zoological Society, London. Recently there have come to me 
certain facts bearing on this point and I have taken the trouble 
necessary to go into the matter fully. Having the facts at 
hand I have thought it worth while to make a record of them 
here. 

In 1868, Gunther in his Catalogue (VII, p. 96) described 
Barbus beavani from two specimens (one ‘ adult ’ 1 45 mm. and one 
young) collected in the “Cossye River” and presented to the 
British Museum by Lieut. R. C. Beavan. At the same time 
Gunther considered Cyprinus chagunio of Buchanan a doubtful 
synonym of Barbus clavatus McClelland (p. 97). In 1869, Day 
while writing notes on the fishes of Orissa {P.Z.S., p. 373) 
relegated Gunther’s fteawwi to the .synonymy of chagunio. A 
large number of young specimens of the species up to 3*5 
inches in length were collected by Day at Midnapoi’e in the 
Kossye River, but he mentioned that the species is said to grow 
to 18 inche.s (Buchanan also mentions that his chagunio attains 
to about a foot and a half in length). In the course of certain 
“ critical observations ” made in the “Zoological Record” for 
1809 (p. 136) Gunther doubted Day’s determination and pointed 
out that “ a fish described as having large scales and minutij 
barbels is not likely to be the B. beavani ” (both the characters 
referred to here are taken from Buchanan’s description of 
Chagunio). In 1871, Day, in order to confirm his determination, 
referred to the MS. drawing of “? C. chagunio” in the posses- 
sion of the Asiatic Society of Bengal (P.Z.8 , l>. 637), but 
Gttnther deferred the consideration of this point in his ixotes 
published in 1871 (P.Z.S., p. 764) until he obtained a copy of 
the drawing referred to, by Day. Having obtained an “ Accur- 
ate tracing in pencil of the drawing ” from Mr. J. Wood-Mason, 
Gunther again takes up the subject in 1872 {P.Z.S., pp. 876-878) 
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and gives a figure of the head and of the dorsal fin of the 
species. He admits that the species figured by Buchanan is 
the same as his beavani, but he does not consider it to bo iden- 
tical with Buchanan’s chagunio. His judgment was based on 
the fact that the barbels in the drawing are not minute as des- 
cribed for chagunio and secondly the drawing represents only 
11 rays in the dorsal fiir and not twelve as in chagunio. He 
also directs attention to the name “ Ggyrinus Runt ” given on 
the drawing. ... “a name which does not occur in Hamilton’s 
works, but which is evidently the same as kunla." Lastly 
Gunther points out that C. kunta was considered by McClelland 
{Ind. Gyprinidce p. 340) to be a synonym oi Gyprinus sarana 
Ham. Buch. While intimating to the Zoological Society the 
discovery of “the long-missing papers of Dr. Buchanan on 
natural history ’’ in 1873, Day offered certain remarks on the 
“Pishes of Bengal’’ based on extracts from Dr. Buchanan’s 
manuscript notes {P.Z.8., pp. 743-748). Among his remarks he 
refers to this controversy again (p. 745) and gives three verna- 
cular names for chagunio viz., Qdrhan at Puraniya : Daranggi 
of the Tista and Kunta of some other places. The following 
statement occurs in a foot-note on p. 746 : “ The native name 
Ghaguni, employed in the ‘ I’ishes of the Ganges,’ finds no place 
in the MS. notes; but this is by no means a solitary instance. 
However, in the MS. notes the Kunla is the only fi.sh likeiuid to 
the G. curmuM ; and in the ‘ Fishes of the Ganges ’ tlio Chagunio 
is the only fish compared to the Curmuca, whilst Kunta and 
Chagunio are both on the same drawing; the first name is only 
found in the MS. notes, the second only in the published work.” 
In the Fishes of India Day justifies his identification and leaves 
his critics to answer the following two questions (p. f>60) : “If 
C. kunta is not G. chagunio, what does it represent ? and where*, 
is the figure of chagunio 

It is, therefore, clear that the points raised in thi.s contro- 
versy could be settled if a reference had been found to the local 
name Ghaguni in Buchanan’s MS. notes. I have great pleasure 
in announcing that a very clear reference on this point is found 
in the manuscript volume of the original notes concerning the 
Gangetic Fishes in the Library of the India Office. The name 
Kunta, Ghaguni and Daranggi are found in one place above the 
description (in Latin) of Gyprinus chagutia, which name in 
these notes replaces Gyprinus kunta. Kunta appears to be the 
name of the fish at Dinajpur, Daranggi at Baruni and Ghaguni 
is the name in the Yamung River. Among the habitats of the 
species are mentioned Tista, Kosi. The most noteworthy entry 
here is D. 11 ; A. 8. How Buchanan came to describe twelve 
rays in the dorsal fin when he noted down only eleven in his 
notes is a mystery to me. It has already been shown by Day 
(P.Z.S., p. 746, 1873) that the. descriptions of the Gangetic 
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Fishes are full of such mistakes. This incidently clears up 
another point of coirtention between Gunther and Day. I need 
to refer here only to the dispute over “Has Gyprinus baia 
(Ham. Buch.) nine or ten branched rays in the dorsal fin?”^ 
which can be followed by a perusal of the papers cited above. 

There seems to me no doubt that Barbus beavani Gthr. is 
identical with Cyprinus ckagunio Buchanan. I have verified 
this fact by an examination of the types of beavani in the British 
Museum of Natural History. 

I have referred to this discussion at some length firstly in 
order to clear the specific validity of Barbus ckagunio and 
.secondly to direct attention to the great harm that has resulted 
to science by the withholding from Buchanan of his drawings of 
natural history objects. It is after a lapse of over a century 
that an indisputable taxonomic position has now been assigned 
to a common species of considerable economic importance in 
India. 

I have here to offer my sincere thanks to Mr. J. R. Norman 
for the facilities so kindly extended to me for work in his 
department. 

British Museum {Nat. Hist.). 

August, 1928. 


^ III tho original notes there arc two entries regarding the number of 
rays in tho dorsal fm. Tho older one is as follows : pinna ani racliis 8 
ilorsi 12,” but a labor onbry is, ‘'radius dorsalibiis 11 sen 12 analibus 8.” 


Issued December Ith, 1928. 
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NOTES ON FISHES IN THE INDIAN MUSEUM. 

XV. — Notks ok Burmksf. 

By Sunder Lal ITora, I),Bc., i\L,8., F,Z.8., Assidant Superinfefulent, 
Zoological Survey of India, CalcvUa, 

Recently I had an opportunity of determining several small lots of 
fish jrom different parts of Burma for the Director, Ilarcoiirt Butler 
Institute of Public*. Health, Burma. Among these I found examples 
of Barhus {Bunlins) binolatns (G.V.), Ctenogohius aleoehi (Annandale) 
and of a new species of the subgenus Bmehydanio. Of the last species 
several specimens were also oollectcid by Dr. IT. S. Rao in th(‘, Northern 
Shan States. In this paper I propose to write notes on these forms 
and to include the descri[)tion of amotlier new species of Brachydanio 
collected by Dr. B. N. Chopra in the Myitkyina District, Upper Burma. 


Ctenogobius alcocki (Annandale). 

Oobhis alcocki, Aivniindalo, Journ, Noe. Bengal (n. b.) II, p. 201, lip'. 1. 

102,‘i. (Jtenogobnin alcocki, Jlora, Mem, Iml. Mm. V, j). 774. 

ClenofioMus alcocki lias hitherto been recorded from Port Cannitig, 
Calcutta and the Chilka Lake. Dr. B. N. Chopra and I collected several 
specimens of this species in a small tidal channel beyond the sacred 
tenxple at Puri. I have hero to record its occurrence at Rangoon. The 
species was collected in a tank full of vegetation and situated to the 
west of the Harcourt Butler Institute of Public Health, Burma. 


Barbus (Puntius) binctatus (C.V.). 

1878. S(irhv/i (jornunowa. Day, Vish.. India, ]>. .702, pi. oxsxvii, Hg. 2. 

191(1. Pmthi/i bitinliiiU'i, Weber iin<l Beaufort, Fink. Indo-Amtral. ArcMpel 

111, p. 180, lig. n. 

Barlms (Punf.ms) binotatm exhibits considerable individual varia- 
tion both as regards the form of its body and its colouration. Accord- 
ing to Weber and Beaufort this species is only found in “ Sumatra, 
Nias, Java, Bali, Lombok, Borneo, Banka, Biliton, Singapore, Malacca, 
Philippines,” for they did not recognize that the form described by Day 
as Barhus (joniosoma from Mergui was synonymous with B. Umtalus. 
I have examined two of Day’s original specimens from Mergui and a 
number of half-grown examples from Kambanta, Tavoy district, and 
find that they agree with Weber and Beaufort’s description of Puntius 
Umtabm in every essential detail. In certain examples from Tavoy 
there is an indication of a black spot at the ba.se of the anterior dorsal 
ray and another still more indistinct spot at the base of the caudal. 
The colouration is silvery except for the tips of the dorsal, anal and 
paiidfd hns which a?e grayish. 


[ 37 1 
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For convenience of reference I give below m'\aBnrementB in milli- 
metres of some of these examples : — 


Morpiui. Tavoy. 


Total longtii without caudal 

. 05'/) 

0(i*0 

75-2 

02-0 

Length of head 

il6-l 

2r)*.2 

21-7 

18*2 

Depth of hocly 


27-0 

2e-r> 

21 *2 

Length of finout 

7*() 

7-0 

5-7 

/>*() 

Dianieter of eye 

8*2 

7*8 

()‘2 

0*0 

fntororbiial width 

10-5 

0*5 

7*8 

0-5 

.Longest ray of dorsal 

22*0 

242^ 

m*7 

15*5 

Longest ray of anal , 

J4-r> 

14-2 

J I *5 

lo-o 

Length of pectoral . 

. 20*5 

2()-() 

15*8 

15-0 

Length of ventral 

18*0 

18*5 

14*0 

12*2 


Danio (Brachydamo) shanensis.. sp. nov. 

D, 2/7 ; A. 3/10-12 ; P. 13 ; V, 8 ; 0. 18. 

Danio {BracJiydanio) shanensis is a small species in which the dorsal 
profile rises gently from tlie tip of the snout to the commencement of 
the dorsal fin, beyond which, it slopes down to the base of the caudal. 



Text-pig. L — Lateral view of Danio {BracJiydanio) nlianmiMH, np. nov. x 3. 


The ventral profile is arched, except in the region of tJie caudal p(Mlunel<^ 
where it runs parallel to the dorsal profile. The body h gr(uitly (tom- 
pressed from side to side and the head is somewhat pointed. Tlut length 
of the head is contained 3-8 to 4 times and tlie depth of the body 3-3 t,o 
3-7 times in the total length without the caudal. The diaimdctr of the 
eye is contained 3 to 3-5 times in the length, of the lunwl ; it is almost- 
equal to the length of the snout and is contained about 1-5 times in the 
interorbital width. The barbels are generally absemt Imt in som(^, s|)(^- 
cimens a pair of short, stumpy barbels are ])resent at- tJie (tormu’s of 
the mouth. The mouth is obliquely directed upwards and is of 
moderate width. There are 10 short, stout and rather widiily set gill- 
rakers. The commencement of the dorsal is sliglitly behind that of 
the anal and its longest ray is equal to the head without the snout ; 
it has 2 spines and 7 branched rays, the last beitig split to th«^ ba-se. Tlu'. 
anal fin contains 3 spines and 10-12 branched rays, the last being split 
to the base. The pectoral is shorter than the head a.nd just reaeiies 
the ventral, which does not extend to the base of the anal. Both the 
paired fins are provided with short appendages at their l)aBeH. The 
caudal fin is deeply emarginate and is longer than the liead. The; scales 
are very thin and are hardly distinguishable in young specimens. There 
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aro 34 scales in a longitudinal row and there are 8 rows in a transverse 
series. The scales are marked with longitudinal lines. The bases of 
the anal and tlie caudal fins are covered with thin scales. There are 
17 predorsal scales. The least height of the caudal peduncle is con- 
tained 1*0 to 1*9 times in its length ; there are 10 scales round the caudal 
peduncle. The lateral line is incomplete. From the upper angle of the 
gill™(5over it turns abruptly downwards and is then continued in the 
lower half of the body for a considerable distance, but it never reaches 
the base of the caudal fin. 

• Tfio colouration is very characteristic of the species. It possesses a 
t)road, lateral l)a.nd of a dark colour which becomes narrower posteriorly. 
With ago it is broken up into a number of vertical bars anteriorly and 
the intervening spaces between these become silvery. There is a black 
streak along the back aiid the edges of the scales in the upper half are 
covered with black dots. The general colouration is pale olivaceous. 
The fins are diaphanous. In. very young specimens the colouring is 
silvery all over, 

Type-speemen : — F 10814/1, Zoological Survey of India {Ind, Mus»). 

The species seems to be quite common in the ISTorthern Shan States, 
Dr. H. S. Eao collected a large number of specimens in rice fields, in 
pools and ditches in the bed of hill streams at Namkhan, Kutkai, LasHo 
and Hsipaw. 


Measurements in millimetres. 


Total longtli witliout caudal . 



30*0 

33*0 

38*0 

Longtli of Inmd 



7*4 

8*0 

10*0 

Height of body 



8*2 

8*8 

11‘5 

jjOIlgtll of HUOUt . . . 



2*2 

2*3 

3*3 

\ )iamotor of oyo 



2*2 

2*4 

3*0 

Intororbital widtii 



3*4 

.3*4 

4*4 

liCugt/h of iHMiioral 



0*2 

C*8 

8*1 

of ventral . 



4*0 

4*8 


Length of (umdal pedunc.lo 



0*8 

7*7 

8*0 

Leant lieigiit of (umdal podunclo 



3*5 

4*2 

5*0 


Danio (Brachydanio) choprae, sp, nov. 

D. 2/7 ; A. 3/12-13 ; P. 13 ; V. 7 ; C. 20. 

’ Danio {Brachydanio) choprac is a small species not more than 30 mm. 
in length. Both the dorsal and the ventral profiles are slightly arched. 
The body is (compressed from side to side and the head is somewhat 
pointed. The length of the head is contained from 4 to 4*2 times and 
the depth of the body 3*2 to 3*5 times in the total length without the 
caudal. The diameter of the eye is very variable ; it is contained from 
2*5 to 3*5 times in the length of the head. The snout is considerably 
shorter than the diameter of the eye, which is contained from 1*3 to 
1*5 times in the interorbital width. There are two pairs of well-deve- 
loped barbels. The rostral barbel originates just in front of the nares 
and for the greater part of its length lies in a groove ; it is almost as long 
as the diameter of the eye. The maxillary barbel is much longer than 
the eye. The mouth is oblicjuely directed upwards and is of moderate 
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width. The gill-rakers are short and widely set. Tho%binmenceinent 
of the dorsal is opposite that of the anal ; its longest mj is considenihly 
shorter than the head ; it contains 2 spines and 7 branched ra,ys. llie 
anal fin contains 3 spines and 12 to 13 branched rays. The ptHd.oral is 
slightly shorter than the head and just touches the base of tlnj viud-ral, 
which is separated from the anal by a short distance. Tlien^. is a short 
fleshy appendage at the base of the pectoral and a sc.aly a,pp(‘ndng(^ at 
the ])ase of the ventral. The caudal fin is emarginato and longer tinui 
the head. The scales are thin and hardly visible in young spe<‘/unenH. 
There are 33 scales in a longitudinal row and there are 7 rows tninsvcirstdy 
arranged on the body. The base of the anal fin is covered with sc-ahw. 
There arc 15 predorsal scales. The minimnni heigbi- of ilu^ caudal 
peduncle is contained 1*3 to 1-7 times in its length ; there arc; li) sc.akm 
round the caudal peduncle. The lateral line is absent. 



Tr-XT-Fia. iJ.— Jjatoml view of Ikmio (liirachydanio) c}io2irae, hik now x 3|. 


Danio clioprae, kas a very characteristic colouration, ft is pale 
olivaceous, the upper surface being much darker than the lower. 
Anteriorly there are .several dark, broad, vertical bars which grow shorter 
in length as they recede backwards till they arc reduced to mere dots, 
and in continuation of those there is a dark longitudinal 8trii)e to tins 
base of the caudal. There are two indistinct longitudinal bands in the 
upper half of the body and a black, streak along 'the hack. Both the 
dorsal and the anal fins are provided with longitudinal bands across 
their rays. Each lobe of the caudal fin possesses a longitudinal black 
band. The fins are, otherwise, quite transparent. 

Type-specimen E 10811 ft, Zoological Surm/ of India (hul. Mus.). 

Several specimens of this new species were collected by Br. B. N. 
Chopra in small rocky streams about Kamaing and Namma in the 
Myitkyina District, Upper Burma.' 


Measurements in millimetres. 


Total length without oandal , 
Lengtli of head 
Height of body . , 

Xsength of nnout . . * 

Diameter of ©ye , 

Interorbital width 
Length of pectoral . * 

Length of ventral • , , 

Length of eandal poclimole * 
Least height of cau<W peduncle 



* 

20"5 

20*5 

21*0 


- 

. rrO 

5'1 

6*0 


• 

rr 7 

6*0 

6*4 



1*6 

1*6 

1*6 



2*0 

2*0 

1*8 



2*8 

2*7 

2*8 



4*7 

6*0 

4*6 


• 

. 3*0 

3-0 

3*0 


* 

4*0 

4*0 

4*0 


1 

. 2*4 

3*0 

2-8 
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The Habitat and ^Systematic Position of two imperfectly 
known I-.oacli.es from Afghanistan* 

By StrHX>®B Lai^ Hob a. 
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Articlic No. 14 

The Habitat and Systematic Position of two imperfectly 
known Loaches from Afghanistan. 

By SiTNOUR L.al Hora. 


( Pufkiisheti. with tht" perniissioii of iJio Diropi-or, Zoolop;ical Surv^oy of 

jiidia.) 

While sinclyiiig the Indian material of tlu^ genus Nem(trJnlt(s 
in th(^ colloctiou of the British Museum of Natural Mistory 1 
had au opportunity of examining the tvpo-spe(umens of iV. 
hotUanensi^ (McClelland) and r/rij/UMi Giinther*. On the 
bottles containing these unique specimens there are to be found 
old labels in the samc^ handwriting giving the locality of the 
species as Affghaai/’ though on labels of an undoubtedly Iat(‘r 
date the localities mentioned are ‘'Butaii’’ and ‘‘x^ssam’’ 
respectively as noted by Gunther in his Catalogue. No further 
information could be obtained from the old registers of the fisli 
collection in the Museum, but it has been possible for me to 
trace these specimens back to Griflitli’s held notes with the 
following interesting results. 

In a general list of the specimens contained in Griffith’s 
eoliection, McClelland {OalcuUa> Journ. Nat. Hist. 11", pp. 573- 
575, 1842) has indicated tlio species of which examples were 
despatched to the Museum a.t the India .House ” by placing the 
numbers of specimens despatched in Bomaa numerals after the 
names. A careful perusal of this list has indicated that 
McClelland sent to England specimens of two spcicies of Cobiiis 
— C. bouta/nerisis and G. marmomta. On reference to Gunther’s 
Oalalogue (VII, pp. 358, 360) it is clear that the author had 
specimens of only two species of Nemachilus from Griffith’s 
collection — N. boulanejisis and N ijriljiUiii. Thus there can 
hardly be any doubt that the examples of the two 8pe(ues sent 
by McClelland served Liter on for the descriptions of the two 
species by Gunther. 

On referring to '' Mr, Griffith’s own remarks on the fishes lu^ 
met with in Affghanistan and adjoining provinces” (Galcufla 
Journ. Nat. Hist. Jl, 562-667, 1842) the following entries 
are to bo found regarding the Loaches obtained by him. 

i. l Loach at Quettah. 

ii. ‘‘‘ 1 Loach of largish size, with a Hat head colour reddish, wilh 

conspicuous brownish mottlings.” This hsh was obtained 
from “ the Arghanda}>, a rapid and considerable sized 
tributary of the Holinund, which runs within two or ilirerk 
miles of Candahar.’’ 

iii. In the small channels by which t-ho springs run oti, a loach is 
very common.” f lero the reference is to the springs at 
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Sir-i-Chushmah. The loach is also said to occur “ in fhc 
Helmund at Gridun Dewar, altitude 10,fi00 foot..” 
iv. “The only other fish T have any knowlodgo of. iuhahitiuy tho 
waters of Toorkistan face of the Koh-i-Habii., is a l,oach 
found at Kaloo, at an elevation of 11,000 foot.” 

It is well known that a great portion of GriHlth’.s (utllootioti 
wa.s lost and in view of the scanty particuhirs availabh^ of tht' 
existing material it is difficult to say with certainty which of 
the above mentioned Loaches represent N. houlaneimH and 
N. grifflthii. McClelland (op. cit.) in his account of ( Jriifith’.s 
collection refers to a species of Oohiiis (“prol)al)ly Ctibitis 
armatis,1 ” p. Ii82. This seems to he a species of liotia) from 
Loodianah and described Gdbitis bouLanensis from “ Boutan, tni 
the Mishmee Mountains” (p. 586). To me it seems likcily that 
Boutan is a misreading of Bolan on the part of McClelland and 
that he confused the two localities in his account, for it can hc! 
.seen from McClelland’s own introductory remarks that CriHith 
collected specimens from “the Bolan Pass to the Molmund.” 
Moreover “ Boutan” or “ Butan ” probably refers to the Bhutan 
State (27.0 N; 91.0 B) which is a long distance away from t.hc 
Mishmi Hill (28.12 N ; 96.20 E). ’ • 



Text-fig. 1.— Lateral view of the type-spooimen of Adipoxia bitulane.mh 

(McClellan <i) xf;. 


The type-specimen of Nemachilus boutaneMsis (Brit. Aim, 
No. 60.3.19. 776) bears a close resemblance to the fishes oi the 
genus Adiposia described by Annandale and myself from tlui 
Helmand Basin, Seistan (Bee. Ind. Mus., XVIlI.'p. 182, 1920) 
In the general build of its body UfUd in the cluirEctor of thci 
adipose fin it is remarkably similar to AdipOBia rhadinueM. 
from which it differs in the possession of distinct, imbricate 
scales, m the absence of lateral line beyond the liase of tho 
ventral fin and in its characteristic rounded caudal fin. TIuih 
it would seem probable that N , boutetnensis is also an inhabitant 
of the Helmand Basin (near Bolan Pass) and is rightly labelled 
on tM old label as having been obtained in “ Affghanistan 

11 ^ ^ entertain no doubt that this is the 

fish collected by Griffith at Arghandab and so clearly described 
by him as of a largish size, with a flat head, colour reddish 
with conspicuous brownish mottlings,” There also seems ml 
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lUtuht that thin muHt have been the tiah determined by Mc- 
( Hena ial as Oobitis marmoralm ” in hia list. According to 
Day {hHsh. India, p. 021), who examined the type-specimens of 
;V. (jrijfilhii in the liritish Museum (No. 60.3.19,93-94)^ this 
siMsc.iaH is syiionymous with N. stoliczkae. In an earlier paper 
{He.c. lud. Mus., XX IV, p. 78, 1922) it has already beenindioa- 
t.ed l>y me that Day’s N. stoliczkae ” is a composite species 
and it was po.ssiblo for me to recognise several forms among the 
material assigneil by Day to N. stoliczkae. 1 have compared in 
<lctail the types of N. griffithii witli a typical specimen of 
N. stoliczkae from Rupshu in Tibet (the type-locality of the 
species) and find that the two are distinct. In N. griffithii the 
head is contained five time.s in the length without the caudal, 
the vontrals Just reacii the anus and are separated from the 



'Poxt-llg. 2. — Lateral view of the type-specimen of NemachUius griffithii 

llUnther xj. 


anal fin by a considerable distance ; whereas in N. stoliczkae the 
liead is contained little over four times in the length without 
the caudal, the ventrals extend considerably beyond the anus 
and reach the origin of the anal fin. Moreover, in N. stoliczkae 
the barbels are much longer, the outer rostral being as long as 
the snout ; whereas in N. griffithii the outer rostral is 2/3 the 
length of the snout. In their general facies and colouration the 
two species are similar. N. griffithii also bears a close resem- 
blance to N. brauhi Zugmayer from “ Kelat.” The latter, 
however, possesses a much longer head (five in total length), 
a deeper caudal peduncle (half as high as long) and the ventrals 
passing the anal opening. The above account leaves no doubt 
that N. griffihii is an Afghan fish and not an Assamese Loach as 
surmised by Giinther. 

SUMMABY, 

i. Nemachilus boutanensis (McClelland) is a species of 
Adi'posia collected by Griffith in the Helmand Basin probably 
ill the neighbourhood of the Bolan Pass. It is erroneously said 
to have come from “ Boutan” or “ Butan.” 

1 According to the list only one examplo of Cohitis marmaratm was 
sent to England, but this is evidently a mistake in printing overlooked 
by McClelland. 
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ii. Nemachilus grifflthii Gunther is a distinct species bear-* 
ing resemblance to M. stoliczkae and N. hrauhi. It was obtairieij 
by Griffith in Afghanistan in the neighbourhood of “ Caiuhiliar '' 
and is not an Assamese Loach. 

London, 

September, 1928 . 


Issued September lOth, 1929* 



From the J ournal and Proceedings^ Asiatic Society of Bengal 
{New Series), VoL XXVII, 1031, 


Article Ncl G. 

Buchanan Ichthyological Manuscript entitled 

Jienf/afae Jriferioris J>elineati0^tesP^ 

By Bctnder Lal Hoba. 

{Published with the ^permission of the. Director, Zoological 
Survey of Indict.) 


Barly this year Mr. Gilbert P. Whitley, Ichthyologist at 
the Australian Museum, presented to the Asiatic Society of 
Bengal the unique and hitherto unknown manuscjript entitled 
Pisoium Bengalae inforioris Delineationos Hiqituaginta oeto 
by Ur.tBrancis Buchanan (afterwards Francis Hamilton). The 
manuscript is of special interest to the students of Indian 
Ichthyology, and particularly to workers in (Jalcutta, as most 
of the s])e(aes detailed in the mauuscjript were obtained in its 
neighbourhood. ''Hie TCrnae.ular names of fishes given in the 
manuscript; arc those that were current at the time in Calcutta, 
Kliulna, ljuckipoor, and the neighbouring villages of B<mgaL 
Though a number of the scientific namtss ^ employed in the 
manuscript were never ])ublisho(l, it is jiossible ^ to refer those 
Bi)e(5ies to their published accounts in the’ ‘Mlangotic Fishes’’ 
with the help of their local names. The manuscript also pro- 
vides further material to clear the controversy regarding 
Buchanan’s fish drawings and themse made of tliom in connec- 
tion with the study of Indian fishes. 


^ Iri the list of speoios at the end I have given the MS. Bcientific 
names iu order to clear up certain points in counecRion with the specific 
limits of the species described in the (^iangetic Fishes As Buchanan’s 
earlier (*,orros])oiideiiec, ^^O^giual Notes” and his delineations bear these 
names it has been thought advisable to publish them even at the risk of 
introducing a large number of still-born new names. Day in publishing 
an account of the Fish and Fisheries of Bengal (Hunter’s Statistical 
Account of Bengal, XX, 1877) gave a number of Buchanan’s MS. names. 
Very fortunately th^y have been left alone and not introduced into 
synonymies. I hope the names that are being published now will also 
receive a similar treatment. Their utility lies in a different sphere alto- 
gether and they are not of much importance for purposes of syjionyrnies. 

2 In the volume of original notes concerning the ** Cangetic Fishes ” 
(now preserved in the library of the India Office, London) the vernacular 
names of the speoios are given below the scientific names. Moreover, 
these “original notes” contain the earlier scientific names under which 
Bnchanaix intended to describe the various species. It is with the h<^lp of 
these “ original notes” that I have been able to refer all the Bpecios in the 
manixacnpt to the published scientific names under which they have been 
described in the “ Gangetic Fishes 

( 123 ) 
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Having already reported on Buchanan’s fish-drawings^ in 
the library of the Asiatic Society of Bengal as well as in tlie 
various libraries in London, I take this opportunity to inak(^ a 
few comments on this valuable manuscript for convenieiuje of 
reference in future. I have here to offer my sincere thanl<s to 
Mr. Gilbert P. Whitley for communicating to me his most 
valuable discovery with the least possible delay, and for sending 
the manuscript to me for study while I was in London last year. 

The Manttscbipt. 

The manuscript is in the form of a bound volume and tlu^ 
numbered sheets in it total 78, each sheet being devoted to tlu^ 
description of one species. Besides there is one loovso sheet 
marked 37 which contains the description of Polynemns para- 
diseus L. There are two more unnumbered sheets, one devoted 
to the index and the other to an introduction to the descri])tivo 
matter following. The descriptions of species as well as the 
introduction are in Buchanan’s handwriting, whereas the 
index, which is full of errors in spellings, etc., is written in a 
different hand. This is further clear from the fact that tins 
sheets in Buchanan’s handwriting are watermarked 1794/*^ 
whereas the index sheet as well as the blank sheet at the end 
are watermarked 1798. Though Buchanan had intended to 
describe only 78 species in this work as is clear from the title, 
the index contains a list of 85 species. The . dis(jrcpancy 
between these two numbers will be explained later (p. 127). 
The whole of the manuscript is written in Latin, and the intro- 
duction, of which I give below a free English translation, ex- 
plains the object of this work. Introduction runs as follows « 

Seventy-eight Descriptions of the Fishes of Lower Bengal. 

By Francis Buchanan, M.D. 

“ The Illustrations by Haludar, a Bengal youth. 

To the kind Reader : 

There are many fishes of Lower Bengal which are 
not described in this work, but although'^my business has now 
called me to a distant region I am unwilling that the work 
which I undertook of describing these fishes should be entirely 
wasted. Therefore I entrusted the work to Dr. John Fleming, 
whose kindness towards me is well known, md I obtained from 
him, previous to his departure for England, a promise that he 
would undertake the publication of it. 


1 Hora, Joum. Asiat, Soc, Bengal (N.S.), XXII, pp. 99-115 (1027); 
Mem, Ind. Mus,, IX, pp. 169-192, pis. xiii-xxiii (1929). 

2 It is worthy of remark that Dr. Francis Buchanan entered the 
service of the Honourable East India Company as an Assistant Surgeon 
on the Bengal Establishment on 26th September, 1794. 
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“1 liosHcBSiod but few books on fishes, wo that I paid little 
att'(5Ution to synonymy as being beyond ray scope, but 1 have 
striven to figure in its natural colours every fish that came 
before rac ; indeed, while they were still alive in the water: 
and ray description has always been the result of my personal 
examination of . a recently captured specimen, a result which 
few ichthyologists writing on the fishes of India have been 
able to obtain. The Bengal names which are found among the 
descrii,)tions are to be cited but that which follows the Bengal 
characters below the figures is i)ut into English, using l)r. 
Halhed’s method, as laid down in his Bengali Grammar. Dated 
Baruipur, January 3rd, 1800.” 

Bitchanasi’s Bakly Interest in the Pishes oe the 

Ganges. 

It has been pointed out by Bir David Prain in his “Bketch 
of the life of Prancis Hamilton” (p. xi, 1904) that Buchanan 
became interested in the study of (fangetic fishes while he was 
stationed at Ptittahaut six miles north of Luckipoor. Bucha- 
nan resided at Puttahaut from the latter half oi" 1790 up to a 
considerable part of 1798. In tho inanusciipt under report the 
habitat of several species is given as “ Habitat in fluviis ct 
stagnis raiccapujac ”, and, moreover, the local names then 
current at Luckipoor are given in tho manuscript for several 
species of fish. Purther it is clear from a letter to Koxburgh, 
dated 30th Novembei*, 1797, that at Puttahaut Buchanan was 
liaving drawings of fish made,, for ho says : — 

“ 1 liavo given my old painter a gold mohur a month and 
havci him emj)loyed on fishes.” 

It is gratifying to note that the artist who made the ex- 
(piisite illustrations of “ Gangctic Pishes ” was a Bengali young 
man by tho name of Haludar. The science of Jchtliyology is 
greatly indebted to this craftsman for his faithful delineations 
f)f Buchanan’s species, for it is well known that Buchanan’s 
species can bo recognised much more easily from his drawings 
than from his descriptions. There is no doubt that Buchanan 
must have trained this young man for his work because , in the 
above (|uotod letter he says : — 

“ I am attempting to make him do the outlines with some 
degree of accuracy; when he succeeds in that I shall begin to 
colour.” . 

That shows the state of allairs in 1797, but it seems pro- 
bable that by the beginning of 1800 his artist had become fairly 
competent. In the manuscript, however, Buchanan gives .full 
credit to Haludar for all the 78 drawings illustrating his species. 

Buchanan pursued more steadily his investigation of fishes 
while he was ' stationed at Baruipur in the 24 Pergunnahs, not 
far from Calcutta, from the beginning of October, 1798, till the 



126 Journal of the Asiatic Society of Bengal [IST.S., XXV I 

commencement of 1800. It was at Baruipur that Buchanan 
conceived the idea of publishing an illustrated work on the 
fishes of the Ganges. This is clear from Buchanan’s letter to 
Smith (Hora, oio. cit, 1929, p. 172) dated the 1st of January, 
1799, in which he says : — 

'‘Having at Luckipoor examined all the plants, I began 
to describe and draw fishes and have collected a good many. 
As a specimen Captain Burt of the D^lhe of Montrose will for- 
ward descriptions and drawings of 10 Cyprini * . 

When you have looked over these performances you will be 
able to inform me what I can do with them. If you think the 
whole would bear the expense of publication I would send you 
all that I have got. By next season I should suppose that i 
may have ready nearly 200 drawings of fishes.” 

It is probable that Smith advised Buchanan to publish his 
account of fishes in one volume, and the result seems to have 
been the manuscript dealt with here. There is no doubt, how- 
ever, that Buchanan was not able to make as much progress 
with his fishes as he had anticipated when w^riting the above 
letter, for he seems to have had descriptions and drawings of 
only 78 species (instead of 200) by the beginning of ISOO. 
Dr* John Fleming, who had undertaken the publication of the 
manuscript, was to seek the advice and assistance of Smith 
while in England, as is clear from Buchanan’s letters to Smith 
dated the 3rd March, 1802, from Bassaria and dated 8th Ocjto- 
ber, 1802, from Katmandu (Hora, op. cit., 1929, p. 172). 

iNTEKRTinTION OF BuCHAKAN’S InVESTIOATIOK OF FlSUES* 

In the introductory part of the manuscript Bucfhanain 
refers to some business that necessitated his going to a distant 
region. Evidently he is referring here to an opportunity that 
was offered to him of visiting Nepal, and his letter to i-lox- 
burgh dated Gorasan, 12th February, 1800, shows that he was 
able to set out on this journey, which had to be given up at 
the time as Buchanan was recalled from the Nepal frontier, and 
instructions, dated 24th February, 1800, were issued to him to 
visit and report on the territories of the Bajah of Mysore an<l 
on the country acquired by the Company after their war with 
the Sultan, as well as on that part of Malabar previously occu- 
pied by Marquis Cornwallis. 

After a short stay in Calcutta Buchanan sailed for Madras 
leaving that place on 23rd April, 1800, to carry ont the compre- 
hensive instructions regarding the survey of the newly acquired 
territories. After the completion of his survey^ Buchanan 


1 Descriptions and figures of 3 species of fish — Oyprinus bendUisia, 
O', ariza and O. curmuca — were published by Buchanan in his Mysore 
Journey, Vol. Ill (1807). 
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returned to Madras on the 6th July, 1801, and thereafter came 
back to Calcutta. Shortly after Bucl^anan’s return to Calcutta 
he was appointed to accompany the embassy that had l^ecn 
despatched under Captain Knox to the &mrt of Nepal. 
Buchanan was able to leave Calcutta for Nepal in the cold 
weather of 1801-02. Tt is certain that during his short stays 
at Calcutta on his recall from the Nepal journey and after his 
return from Madras, Buchanan had opportunities to see the 
manuscript and make alterations in certain scientific names 
which are noted in pencil in Buchanan’s own handwriting. It 
is also probable that during these short visits Buchanan may 
have supideraented his manuscript by the addition of the des- 
criptions of 7 more species, though only one of these is now* 
preserved on a loose sheet ; the names of the additional s])ecieB 
are included in the index. 

Mr. A. ¥. M. Abdul Ali, Keeper of the Imperial Eecor<ls, 
has very kindly informed mo that Dr. John Fleming embarked 
for Eiu’‘Oi)e on the 24th December, 1802, on the Company’s 
ship Lady Ja/ne Bundm, It is thus clear that though Bucha- 
nan entrusted the manuscript to Blaming early in 1800. it did 
not leave the shores of India till December, 1802. 

It is impossible to say why the whole of this manuscript or 
suitable portions of it were not published at the time. But 
the fact remains that after the manuscript left India no more 
was hoard of it till 1031, when Mr. Gilbert P. Whitley (through 
his friend Mr. Melboxirne Ward, who was in England searching 
for a copy of the ‘'Glangotic Fishes” — G. P. W.) purehasfMl it 
from Messrs. Wheldon & Wesley, London. 

Buchanan returned from Nepal in March, 1803, and took 
up his old appointment at Baruipiir, but in the cold weather of 
1803-04 ho was put in charge of the riienagorie at Barrackpur. t 
He cjontinued in this appointment till the end of 1805 when he 
went to England. He returned to Calcutta early in 1807, and 
in the following Repteraher ho was entrusted with the Survey 
of Bengal which he carried out till the end of 1814. It has 
been pointed out by Sir David Prain (p. xlii) that Buchanan’s 
drawings and descriptions of fishes of the Survey period were 
supplementary to those made by himself wdien stationed at 
Puttahant and Baruipur. Buchanan undoubtedly had his ori- 
ginal notes on fishes with him as is clear from the local names 
of fishes mentioned in them, and I presume that he got back 
the • drawings that may have accompanied the manuscript 
under report to England. So whoever had the manuscript, he 
had no drawings of fish to illustrate it, for I believe that 
Buchanan very rarely had duplicates ^ made of Ms fish 
drawings. 


1 It has already been shown that Buchanan had drawings made of 
226 species in all, inchiding that of Mumena serpens. Bo far as I have 
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Fubthee Pabticulaks coKCBRNiNa Buchanan’s Fish 
Dbawinos. 

Buchanan has remarked in the introduction that he had 
striven to figure in its natural colours every fish that came 
before him. This was possible for him to do at Puttahaut and 
Baruipiir, but during the Survey period, when he must have 
been constantly on the move, this procedure would not have 
been possible. I have explained elsewhere (Hora, 1929, p. 17S) 
why of the 272 species described in the ''Gangetic Pishes” 
Buchanan did not make drawings of 47 species. In any case 
it is certain that Buchanan had drawings made of the seventy- 
eight species described in this manuscript. Of the additional 
seven species enlisted in the index, drawings of two, viz. Poly- 
nemus risua and Mugil cepkalus ?, were not made. 

In the "‘Gangetic Fishes” 97 species^ are illustrated. A 
reference to the table at the end shows that of these 72 are the 
same as are described in the present manuscript. The draw- 
ings of the remaining 6 species of the manuscript are now pre- 
served as follows : — 5, which Buchanan had with him but did 
not publish, are in the library of the India Office, London; 
whereas one drawing of Cobitis guntea, now preserved in the 
library of the Asiatic Society of Bengal, he seems to have left 
behind in India with the set of the Survey period presumably 
through oversight. Of the 5 drawings of the supplementary 
list of 7 species he had with him in England drawings of Qypn- 
nus {Bangana) mrigala and Muraena serpens, both are published 
in the ‘‘ Gangetio Fishes ” though the latter species is not des- 
cribed anywhere in the work. I presume that the drawings of 
Mugil albulaf, Cyprinus {Cyprinus) gonius and C. [Bangana] 
reha were also made at Buchanan’s expense and that, through 
oversight or purposely, he left these behind together with the 
set of drawings of the Survey period. 

In the ‘'Gangetio Fishes” there are illustrations of f)7 
species and, as has been explained above, 73 of these are those 
of which Buchanan had drawings made at his own expense. 
The remaining 24, which are listed below, undoubtedly belong 
to the Survey period. With the exception of Ghanda lala all 
had duplicate drawings. That Buchanan in carrying away 
these drawings did not deprive the Government of Bengal of 


been able to ascertain he had duplicates made of only 33 species, out of 
which 10 were made at his expense and were sent to Smith with his letter 
of 1st January, 1799 (9 of these are now preserved in the library of the 
Linnemi Society of London ) ; whereas the remaining 23 listed on p. 129 were 
executed during the Survey period at the Government expense, and were 
taken by Buchanan with him to England in 1815 to illustrate his Gange- 
tie Fishes’’. 

1 I have left out of calculation the drawing of ^'‘Muraena 
reproduced on pL v, fig. 5, as the species is nowhere described in the work. 
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tlie original drawings can be readily made out by referring to 
the table at the end of my paper published in 1929. The ori- 
ginal drawings of the 23 species are now preserved in the 
library of the Asiatic Society of Bengal. The following is the 
list of the 24 species mentioned above : — 

1. Batrachoides gangene, p. 34, pL xiv, fig. 8. 

2. Ophioce 2 dialus wrahl?^ p. 60, pL xxxi, fig. 17. 

3. OqdhiocephaXns barca, p. 67, pi. xxxv, fig. 20. 

4. Ophioce-jihal'us mirwritiacus^ p. 69, pi. xxiii, fig. 22. 

5. Chanda lala, p. 114, pi. xxi, fig. 39- 

6. Platystacus chaca^ p. 140, pi. xxviii, fig. 43. 

7. Silurus {Galliohro'ii>i) p. 153, pi. xxii, fig. 48. 

8. PimModus rama, p. 170, pL iii, fig. 55. 

9. Pimelodus viridescens, p. 173, pi. xi, fig. 56. 

10. Pimelodus cenia^ p. 174, pi. xxxi, fig. 57. 

11. Pimelodus tengana, p. 176, pi. xxxix, figt 58. 

12. Pimelodus carcio^ p. 181, pi. xxiii, fig. 60. 

13. Pimelodus 7iangra, p. 193, pL xi, fig. 63. 

14. Pimelodus menoda^ p. 203, pi- i, fig. 72. 

15. Pimelodus cavasius^ p. 203, pi. xi, fig. 67. 

16. Oyprinus {CKela) morar, p. 264, pi- xxxi, fig. 75. 

17. Oyprinus (Barilius) coesa^ p. 272, pi. iii, fig. 77. 

18. Oyprinus (Bangana) dero, p. 277, pi. xxii, fig. 78- 

19. Oyprimes (Bangana) hoga, p. 286, pL xxviii, fig. 80. 

20. Oyprinus (Oy'}>rinus) curchius, p. 289, pL iv, fig. 82. 

21. Oyprinus (Oyp7Tinus) nandina, p. 300, pi. viii, fig. 84. 

22. Oyprinus (Morulius) morula, p. 331, pi. xviii, fig, 91, 

23. Oobitis da>rio, p. 354, pi. xxix, fig. 95. 

24. Oobitis geto, p. 355, pi. xi, fig. 96. 

Most of Buchanan’s original notes ” are dated and from a 
perusal of these dates I had concluded (1929, p. 172) that 
Buchanan had. used at least 15 illustrations in his Fishes of 
the Oanges ”, which were made during the Survey period at the 
Cxovernment expense. My conjecture concerning these 15 
species was correct and we now know for certain that there 
are 9 other species which should be included in this list. 
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Waterfalls as Habitats of Animals.*'’* 

By Dr. Sunder Lai Hora, n.sc., f.r.b.e., f.l.s., p.z.S., f.a.s.b.j 
Zoological Survey of India, Calcutta. 


TN an (uarli(?r paper (1) tlie animals of tlie 
^ bed of a i-apid (lowing, shallow, rocky 
stream w(a'e divid(Ml into two “ sub-associa- 
tions ” and each of these was again divided 
into three “strata”. Further work on the 
(H'.ology of the torrential streams has made it 
clear tliat the habitats sliould be classified into 
still liner divisions in order to realize the full 
signilieaneci of animar adaptations, e.g., the 
corr(dation of an animal organization with its 
habitat. So long as the varying gradations in 
a particular environment are not thoroughly 
understood, tlie finer adjustments of the 
animals to their respective external con- 
d,itions cannot be grasped. It has already 
been indicated (2) that a portion of a small 
stream can bo classified according to the 
strength of the current and the nature of the 
substratum. It was then pointed out that 
the animal associations vary in accordance 
with the nature of these factors in an appa- 
rently similar environment. Following this 
line of research I have now subjected water- 
falls to an intensive study, and have been 
greatly struck by tlie diverse associations of 
animals that inhabit this perilous situation. 
By a wat(}rfall I do not mean only the spout 
of wat(U’ that falls, but I include in it the 
viu'tiical cliff of rock, tlie black pool at its 
has(‘. and the neighbouring parts of the gorge 
tln'i'. riHHuve a spray from the waterfalls. 
Thus defined, a waterfall can usually be 
divided into the following possible habitats 
of animals:— 

L Waterspout. 

2. Lip of waterfall. 

3. Vertical rock behind the spout and 

not dire(dly influenced by the 
current. 

4. * Usually habitat 3 is replaced by a 


Published with the permission of the Buperin- 
teiKfcnt, 55oological Burvey of India. 

V short account of waterfalls as habitats of 
animals is given by Pearse in A7\mal Ecology 
p. IWj'New Vorl^,^ ,1026. 


slanting or vertical rock over which 
the water flows. 

h. Bocks at the base of waterfall over 
which water crashes. 

6. Bocks at the edge of the current 

intermittently splashed with the 
eddies of the turbulent waters. 

7. Bocks in the neighbourhood of water- ^ 

falls which receive a constant 
spray of water. 

8. Deep pool at the base of waterfall 

Fjven a casual consideration of this 

classification will show that the conditions 
of life in different situations must be 
different, and consequently, the association 
of animals inhabiting each division mu|t'r 
also be different. It may, however, be| 
indicated that there are no hard and fast , 
limits, and tliat where the habitats grade 
into one another, the animal associationi 
also overlap one another. I shall now define 
the possible divisions of waterfalls in terms 
of ecological factors. 

The waterspout lacks solid substratum and 
in the column of falling water there are no 
permanent inhabitants, but occasionally 
fish, such as salmon, mahseer, etc., when 
ascending streams for the purpose of spawn- 
ing leap through waterfalls. Large water- 
falls or cataracts, however, form effective 
barriers for the ascent of even these muscular 
fishes. 

The existence of animals on the lips of 
waterfalls must seem very precarious. It; 
has, however, been shown (.1) that the lips 
of waterfalls can be divided into two 
categories ecologically, those in which the 
rocks are covered with vegetation and those 
in which the rocks are bare. Vegetation, 
besides affording shelter, provides a S(Kmre 
substratum which enables animals to cling 
to it by means of hooking devices. On i 
bare rock much firm(3r grip is required for 
stability of movement, and consequently 
the fauna is relatively poorer. Blepha-, 
rocerid larva (Diptera) and nymphs of Ir 



and Baelis (Epheineroptera) are found on 
bare rocks, while among vegation the fauna 
,16. much richer and varied, and mainly 
consists of the torpedo-shaped clinging 
larto of Biptera, Plecoptera and Ephemero- 
ptera. According to the strength of the 
current, the fauna varies considerably in this 
habitat.^ 

The vertical face of rock behind the 
column of falling water, but not affected 
by it, is a place of safety for several kinds 
of insects, watermites and other small 
animals. The mosses that grow in this 
situation afford protection and substratum 
for anchorage to a number of small organisms. 
There are certain species of birds that make 
nests in this habhat. The fauna here varies 
with the amount of nioisture available, and 
if there is a regular flow of water over the 
rock (as in habitat 4), fishes may be observed 
sucking their way up the cliff. 

Sometimes the falling column of water 
flows over smooth, slanting rocks and in 
;Such cases the nature of the fauna depends 
upon the rapidity of the current. If the 
current is not very fast Caddis-worms of 
^sWeral types are found, but in swift waters 
Dharoccrid and SimuUum (Biptera) larvie 

( abound. Eishes, such as (rarra^ and 
tadpoles, as those of Rana afghana^ are also 
found climbing upstream in this habitat. 

The animals that live at the base of a 
Waterfall must be able to withstand a 
tremendous crash of water. I have collected 
chiton-like larvae of the Blepliaroceridae at 
the base of small falls. It is presumed that 
the chiton-shape of these larvae enables 
them to take the firmest possible hold. The 
only other animals that were found in this 
situation were the pupae of Caddis-flies, but 
they occurred on the sides of stones and not 
on their upper surfaces over which the water 
fell. According to Bodds (3), the nymphs of 
Bmiis Ucaudaim live on rocks where water 
pours upon them with considerable force. 

The rocks in the immediate neighbourhood 
of the current constitute a veiy important 
habitat in this environment, for they afford 
^ places of safety for the pupae of insects and 
also provide substratum to the adults for 
egg-laying, in this situation the animals 
are less liable to be swept away by the 
current, though they are kept moist by an,, 
inteimiitent splashing or by the dribbling^ 
;.,,of water from the lip of a waterfall. From 
here the larvae, migrate into swifter waters, 
and the pupae can let out the adults in 
^mparative safety. 


The rocks at ‘a little distance away from 
the waterfall are kept moist by a spray. A 
large number of rnoisture-loviug animals 
live in this habitat, but the most striking 
are the larvoe and ptipic of Psyebodidse 
which were very common In streams round 
about Tista Bridge below Barj eeLing. T 
insects live on bare rocks ami their earlier 
stages resemble those of the Blepharocerida*. 
superficially. Borne interesting CojxpoilH 
have been collected from among moss(^s. 
The fauna varies aeeoi'ding to the naiuiu of 
the siihstiatum in this habitat. 

The fauna of a pool at the base of a 
waterfall is very different. The waiicr d()('S 
not flow very rapidly in it, but it is liigldy 
oxygenated. Migratoiy and other lislnss aiv. 
found in it. Frogs, insects and their larvic, 
leeches, molluscs, etc., arc all found in tlusse 
pools. 

From the above it is clear that the 
habitats of animals are as Hpecilic as the 
characters of the species, and probably 
equally difficult to delinc. Though our 
knowledge of the elaHsihcatiou of animals 
has made great progress, unfortunately our 
knowledge of their habits and babitiats is 
veiy meagre. It is generally com'.eded at the 
present time that Btriictiual inodilicatioiis 
shown to be adapted to partitmlar habitats or 
modes of life seem to be more ehara(*.t(U‘istie 
of genera or groups of liiglier ranks thjui 
of species” (4). Generally speaking, the 
factors strength of current, nature of substiu- 
turn, amount of moisture, etc., uscwl above 
for classifying waterfalls, influence groups 
of animals and monld them to similar lines. 
Possibly the finer gradations of these factors 
distinguish species. As an ilhistratiion we 
may take the tfirce species of Bwlis 
described by Dodds (3 & 5) from Colorado 
living on rocks in swift ciiiTentiS. B. irkmHk- 
to with three caudal ccrci lives in currents 
flowing at the rate of 5 feet per second. 
B. intemedm in whicli the middle caudal 
cercus is decidedly shorter, lives in wateis 
flowing as much as 8 feet per second and 
finally B. hieaudMus, in vvliich the middle 
cercus is represented by a vestige only, 
lives in places where the water flows at the 
rate of 10 feet per second. 

^ The reduction of the middle cercus (as well 
as the modification in the shape of the 
posterior part of the body) can thus be (*,or- 
related with tne inemsed swiftness of the 
current and the modification is useful in 
iraprting to the animal perfect stream lines. 
It is clear, therefore, that minute differences 



between species, when studied ecologically, 
can be coiTolated with the mlensitm of 
cei‘tam facitors in their environments. 

The study of Animal Ecology is growing 
in im})ortaTi('(', and it is reasonable to expect 
that some international standards of the 
classilication of habitats and of nomenclature 
wiil he fixed before long to save the new 
bramdi of science from the fate that has 
overtaktm fi^axonomv. 
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A Siluroid Fish from Afghanistan. 

GlyptoHermim relieulatum McClelland. 

Oly ptosternum reticulakim was briefly and 
inadequately described by McClelland in 
1842’ from Sir-i-Ohusmay the source of the 
Kabul Biver, and since then it has caused 
considerable confusion in the toxonomy of 
certain Sisorid fishes. In the August issue 
of the A finals and Magazine of Falural 
History evidence was adduced to show that 
G, reiieulatum is identical with the well- 
known and widely distributed species 
Farexostoma sloliczkm (Day) ” and that 
Farexostoma Began is a synonym of Olypto- 
sternum McClelland. These conclusions were 
based on an examination of abundant 
material collected by niy colleague Dr. B. K, 


’ CalcuUa Joum. Nai. Bi&t,, 2, 584. 


Chopra in the Oliitral Valley, from which 
waters drain into the Kabul Biver. 

Through the courtesy of the Bombay 
Natural History Society I have received » 
small collection of fish, comprising 4 speci- 
mens, made during August last in the 
Paghman Biver, a tributary of the Kabul 
Biver, by the Legation Surgeon to the 
British Legation at Kabul. In this lot there is 
a well-preserved specimen of G. retieulatuni,.* 
the study of which leaves no doubt whatso- 
ever of the identity of MeOleiland’s much- 
discussed species with P. sioliczkcB^ and in 
consequence changes will have to be made 
in the nomenclature of these, as well as in 
the closely allied Sisorid fishes. 

Sunder Lal Hora. 
Zoological Survey of India, 

Indian Museum, Calcutta, 

Octoher 22, 1932. 
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Biological Notes on a Fish from Brazil in the Society’s Aquarium. 
By Stodbb Lal Hoba, D.Sc., F.R.S.E., F.Z.S., Zoological Survey 
of India, Calcutta. 


(Offered for Publication by permission of the Director, Zoological Survey of India.) 

During a risit to the Aquarium of the Zoological Society of London towards 
the end of August 1931 1 noticed an exhibit of two specimens of a Loricariid fish, 
labelled Pfeco5^omi65 commersoni. The Loricariidse are mostly found in the fast- 
running waters of South America, where they stick to rocks by means of their 
characteristic inferior sucker-like mouth. It has been assumed that when these 
fishes fasten themselves to stones by means of the sucker-like mouth the 
respiration is then effected ‘‘ by taking in water through the gill-openings and 
expelhng it again by the same passage in a reverse direction I have 
observed, however, that in the torrent-inhabiting fishes of India f, such as 
Oarra^ Olyptothorax^ Pseudecheneis^ and Balitora^ the respiration takes place 
in the normal way — ^the rhythmical suction of water into the oral cavity and 
its consequent expulsion through the gill-openings. Though PseudecheneiSj 
and to a certain extent Olyptothorax, possess the type of suctorial mouth so 
characteristic of the Loricariidse, it was difficult to say, in the absence of any 
observations on the living specimens, whether the method of respiration 
in the Loricariidse is normal or of the type assumed from the position of its 
mouth and the structure of its lips. In order to settle this point I decided to 
make observations on the two specimens in the Society’s Aquarium. 

At my request the specimens in the Aquarium were placed at my disposal 
by Mr. E. G. Boulenger, Director of the Aquarium, for making observations, 
and for this my best thanks are due to him. He also provided me with the 
necessary apparatus and allowed me the use of the small laboratory in the 
Aquarium. The observations detailed below were made on the 15th and 16th 
September, 1931. The morphological details were studied later in specimens 
preserved in the British Museum (Natural History). 

I have to point out that the specimens in the Aquarium belong to the genus 
Loricaria^ and not to Plecostomus. It was not possible to identify them speci- 
^ fically, as the specific distinctions could not be studied in the living specimens. 

As indicated above, my special object was to study the method of respira- 
tion, and for this purpose the following simple apparatus was designed. 
A mirror of a sufficiently large size (12''Xl6") was placed on a working table. 
On two opposite sides of the mirror two bricks were placed. A rectangular 
piece of glass was then placed on the bricks covering the mirror below. On this 
glass a rectangular dish was kept. At the time of making observations the 
fish were transferred to the dish. (The dish selected should be smaller than the 
distance between the two bricks, so that every part of the dish can be reflected 
in the mirror below.) 

* Began, Trans. Zool. Soo. London, xvii. p. 191 (1904). 
t Hora, Beo, Ind. Mus. xxv. pp. 591-596 (1923). 
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Whea placed in the dish the fishes adhered to the bottom, so that their 
mouths and associated parts could be watched in the mirror. For making 
observations on the respiration of the fish a solution of carmine powder in water 
was used. A small cloud of this solution was floated quite close to and partly 
below the snout of the fish, and it was then noticed that the fish inhaled the rod 
particles of carmine through the mouth, and a stream of the solution was seen 
coming out through the gfll-openings. This showed that the re.spiration is 
effected in the normal way in Loricaria. A cloud of carmine kept near the gill- 
opening was not inhaled, but gradually drifted away from the fish. When the 
head of the fish was pressed against the .substratum by. hand the n'sjjiratory 
movements of the mouth stopped altogether. Kvon in those circumstances 
water was not taken in through the gill-openings. The full details of the 
observations made are as follows ; — 

When transferred to the dish the fish lay quietly at the bottom and breathed 
hwiedly for a short time, but after a few minutes the respiratory movements 
slowed down and became apparently normal. It was then observed that as the 
fish lay closely applied to the substratum a gentle current of water was sucked 
in through the mouth and passed out of the gill-openings. This normal mode 
of breathing was so gentle that somewhat larger particles of the carmine powder 
near the mouth were hardly disturbed from their positions. The circular 
opening of the mouth was guarded by a velum-like membrane that could bo 
stretched across it to close it entirely. Under normal conditions of respiration 
only a small portion of the membrane at the anterior end appeared to bo moved 
backwards and forwards, and through the narrow passage thus formed water 
was sucked in. The movements of the membrane could bo easily watch(id and 
counted from above, as the reflected light from the mirror showed through tho 
roof of the buccal cavity when the membrane was moved to and fro. Of the 
two specimens one was more active and behaved differently from tho other. 
After every two or three normal breaths it took in a dcop breath, which was 
marked by the raising of the dorsal fin and the tail and also by a slight quivering 
movement of the posterior rays of tho paired fins. Normally it took about 
ninety-two breaths in a minute, of which about thirty wore deop breaths. 
When the fish was touched with some object it did not move off, but showed 
its excitement by taking in large gulps of water. When tho head of the fish 
was pressed against the substratum it stretched the membrane across the mouth 
and stopped breathing altogether, without showing any marked uneasiness ; 
but soon after the pressure was released, after a minute or two, the fish darted 
quickly to another part of the dish, almost “ panting.” In nature tho fish 
probably suspends respiration to tide over heavy floods. 

The gill-opening shows some interesting modifications, and can bo divided 
into two parts both morphologically as well as physiologically. It is small and 
extends obliquely in front of the bate of the pectoral fin. In tho part of tho 
opening above the base of the fin the operculum is not provided with a loose 
membranous flap at its posterior end, and fits very closely against the bones of the 
pectoral girdle. I have observed that this portion of tho gill-oponing takes no 
part in the respiratory movements of the fish. The remaining portion of the 
opening below the base of the pectoral fin is guarded by a broad flap of skin, 
and the clouds of carmine were exhaled through this part alone. The opening 
leads to a deep cavity in which the giUs are situated. 

In the ease of the Indian hUl-stream fishes it was observed that only a small 
upper part of the gill-opening functioned in the respiratory movements of the 
fish, whereas the lower' part was either non-fuhctional or was opened only at tho 
time of a deep breath. In Loricaria exactly the reverse of this has taken place. 
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This is probably due to the method of fixation and progression, in the two 
types of fishes. In Balitora, for instance, the pectoral fins are horizontally 
inBorted and a number of the outer rays are closely applied to the substratum. 
In these circumstances the lower part of the gill-opening cannot function. 
In Loncaria, on the other hand, it was observed that the paired fins were held 
obliquely, with the distal part of tho anteriormost ray touching the substratum. 
Tlio carmine solution shot out tlirough the gill-opening passed underneath 
the pectoral fin. 

There can hardly be any doubt that in Loricaria the attachment to the sub- 
stratum is effected by tho lips and the spines of the pectoral, ventral, and anal 
fins. The plates on the ventral surface of the body also help in fixation. A fish 
as it lay at the bottom was held by the tail and moved forwards and backwards. 
It oficred no resistance, but when I wanted to lift it vertically upwards it became 
restless and loosened its hold on the substratum. I am therefore unable to 
say whether the lips form a definite sucker or not. Under normal conditions, 
when breathing goes on, tho lips cannot form a vacuum sucker, and fixation 
is then efiected through adpression. The spinous papillae on the lips and the 
prickles on the fin- spines, which are directed posteriorly, enable the fish to hold 
fast to the substratum. The fish crawls along the substratum by using its paired 
fins alternately and by holding to the substratum with the lips. 

I was informed by Mr. Vinall, Overseer of the Aquarium, that the two 
specimens now in the Aquarium formed part of a lot of four specimens presented 
to the Zoological Society of London by Mr. L. W. Hawkins on 8th J anuary, 1931. 
Of these one died on 27th June and another on 25th August. I was further 
informed that these fishes are fed thrice a week on Daphnia or scrapped heart. 
As in running water such a food would be an impossibility, I wanted to observe 
them feeding. The two specimens were transferred to the dish, and a meal 
of .Daphnia was provided for them. Although the small crustaceans kicked 
about under tho snout of the fish, no excitement whatsoever was shown by the 
fish. In nature I believe these fish feed on algal slime which they scrape off 
the rocks, or on small insect larvae that stick on the rocks in fast currents. 
In tho Aquarium I presume they would pick up food particles settled at the 
bottom by accidentally rolling over them. The eyes being small and dorso- 
lateral in position could not assist in bottom-feeding, and the mouth being 
small and inferior could not be used for surface or mid- water feeding. 



Reprinted from ^ ^Current Science,’ ' Vol. I, Fo. 12, June page 


* Ecology of Ihe Fauna of the Salt Range, Punjab 
By Br. Sunder Lai Hora, b.sc., f.a.b.b. 



Ecology of the Fauna of 

^0 the students of animal distribution and 
ewlogy tlie fauna of tlio Salt Eange, Punjab, 
presents several features of great interest. 
For a number of years the animal life of 
this liot and dry tract, with peculiar condi- 
tions of the soil, was known from casual 
obsoiTations and collections made through 
the efforts of the earlier geologists Theobald 
and Waagen, in the course of their geologi- 
cal explorations. In 1922-23, however, the 
12oological Suivey of India made faunistic 
studies (Bee, hid. Mus.^ 25, 365, 601 
.1^923) of this region, and even then 
attention was mainly directed to the cold- 
blooded vertebrates and molluscs. It is a 
matter of groat pleasure, therefore, that in 
the recent issue of the Records of the Indian 
Mmeum (pp. 87-119), Dr. H. S. Pruthi 
IjXtends our knowledge of the aquatic animal 
ffie of this area by making An Ecological 
Rimdy of the Fauna of the Khewra Gorge 
and some other salt waters of the Salt 
Eange, Punjab”. He not only brings 
home to us the varied nature of the aquatic 
fauna, rich in insects, but also indicates, in 
t^masterly way, the conditions of the 
peculiar environment to which the animals 
have become adjusted, evidently by a 
process of gradual colonization The physi- 
cal and chemical factors of the environment 


the Salt Range, Punjab. 

are analysed, but unfortunately it is not 
indicated whether any sbructiiral modifica- 
tions have resulted from the adaptation of 
animals to these very adverse conditions of 
existence. In concluding the article, Dr. 
Pruthi refers to the interesting question of 
the colonization of the sea by insects, and 
makes a tentative suggestion that, in all 
probability, the insiiffici^icy of calcium is 
the inhibiting factor, t‘or he found the 
insect-fauna very rich and varied in the 
waters of the Khewra Gorge which had a 
large amount of calcium in solution. 

Even a cursory perusal of this interesting 
article shows the great range of adaptability 
to changes in saliniiiy that is exhibited by 
the fauna, and also the plastic nature of the 
animals, which become moulded, presumbly 
in course of time, structurally (I*) or at least 
physiologically to highly adverse conditions 
of existence. What was the nature of the 
impulse behind this colonization of watc; ' 
4 to 5 times as salty as that of the sea 
Probably it was the search of now feediu 
grounds, or may be that these highly saliUv. 
waters provided shelter from enemies. It 
will be of great interest to elucidate these 
interesting biological points. 


S. L. H. 
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Further Notes on Hamilton -Buchanan’s 
Cyprlnus chayunio. 

By iSiTNOER Lal Hora and D. D. MuKBB.fi. 

{Published with the permission of the Director' Zoological 
Survey of India.) 

In 1928, one^ of- us communicated to the Society a few 
remarks on Griinther-T)ay controversy regarding the specific 




Fig. 1.— Lateral view of the head of a male (a) and a female (6) epecimen 
of Barbus choffiinio (Ham. Buoh.). Same size. 

In the msde the maxillary groove is seen as the mouth is more widely open. 

validity of Hamilton-Buchanan’s Cyprinus chagunio^ which 
was obtained by its author “in the Yamuna, and in the 


Hora, Journ. Asiat. Sac. Bengal (N.S.), XXIII, pp. 415-417 (1928). 
Buchanan, Gangetic Wishes, p. 295 (1822). 
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northern rivers of Behar and Bengal'". It was iadk^atod tliat 
Day was correct in associating the drawing labelled as 
Qyprmus k/uMa'' in the Society's collection {A*SJi., 1, 39; 
Mem. hicL Mus,^ IX, pL xxi, fig. 7, 1929) with (Ufprinm 
chagunio of the '"Gangetic Fishes’", and in rologating Harhm 
beavani Gunther^ to the synonymy of B. chagunio. Day**^ 
also regarded B. ^ more AssanuNSc^ 

variety of B. chagunio and included it in the synonymy of 
Buchanan’s species. Chaudhuri^ refers to the whole contix)- 
versy again in 1913, and redescribes B, spilopholus as a dis^tiuci 




IPig. 2. — The structure of the anal fin of a male (a) and a female (6) speci- 
men of Barhm chagunio (Ham. Buch.). x 

and definite species from an excellent specimen obtained by Dr. 
S. W. Kemp in the Abor Hills, Assam. He further seems to 
suggest that B. chagunio (H.B.) still remains undetermined. 

Messrs, G. E. Shaw and E. O. vShebbeare’s collection of 
fish from streams below Darjiling contains 18 specimens, some 
of which correspond with Barbus spilopholus, whereas the 
others are indistinguishable from B. chagunio. The two forms 
are undoubtedly closely allied and the main difference between 
them consists in the elongation of* a number of j)osterior rays 
in the anal fin of the former. Moreover, in B. ^^pilopholns the 
raised tuberculated areas on the head are well-defined and 

1 G-Unther, Oat, Fish, Brit. Mus,, VII, p. 9(5 (1868). 

2 Day, Fish. India, p. 559, pL cxxxvi, %. 2 (1878). 

^ McClelland, As. Bes. (Trxd. Cyp.), XIX, pp. 272, Ml, pL xx.xix, fig. 4 

( 1839 ). . V 

^ Chaudhuri, Bee. Ind. Mus., VIII, p. 250, pi. viii, figs. 1, Irt, \b (1913), 
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< ijtupac.t.j ttu'! l>la(;k mark on the distal portions of some of the 
aiit(nh(ir rays of the dorsal fin is more prorninont, andtho body as 
a whole is mor(t gorgeously oolourod. In a number of fishes 
the eh)ngated fin-rays, th(‘. gorgeous C(jlouration and the 
tuht'nndated areas on the head are often aBsociatod with the 
males as foinniiig sce.oudary sexual characters. We dissected all 
the specimens with a view to determine the sexes of the 
individuals, 'Plmre arc four examples below 3'5 inches in 
lengfh (/I. vhiujimio is said to grow to a foot and a half in 
length bwtjnby Ihichanan and by Day) in which the sex cannot 
i)c (ioterminotl witli certainty. Of the remaining fourteen 
individuals there are (> males and 8 femalesd All the male 
specimens possess the specific characters attributed to 
McOlelland’s ii. HpUofholm ; whereas the females are referrablo 
to B. chagunio of Buchanan. In view of what has been said above 
we have no hesitation in assigning both the forms to the same 
si)eci(>s — fi. chagunio (H.B.). Barbus chagunio is a widely 
<listril)utf.(i fisli of economic importance, and recently it has 
Ikhui found to occur in largo numbers in the Myitkyina District 
of Ui)por Burma.® 

Attention may also be directed to McOlelland’s remarks,® 
referred to by Ohaudhuri {op. cAL), regarding the identity of 
I'llprinw rJmgunio. In describing Barbus clavatus from the 
riv(rrsa.ttlic! foot of the Sikkim Mountains he expressed the belief 
that his “ large spiuod l)arl)oJ ” was identical with B. chagunio. 
'I'liis is md'i (ioi-reot. ’rheso two species are abundantly distinct 
in tiieir general l)uild, in loi>idosis and in the form and nature 
of t-lu' serrattsd dorsal spine. B. rJavatus was insufficiently 
eluiraef (irised and poorly illustrated by MoGlellaird, and for a 
long time its spiHjific limits could not be defined with precision. 

< )n(> * of us, howtwer, obtained specimens of B. clavatus from the 
Nitga Mills, Assam, rcdescribed it in 1921 and gave an 
illustration of tlu* fish. 

* 1 1 is likely that most of the immature Hpooimens , are females as 
they do not exhibit even the slightest indication of the external characters 
of tho males. The total number of specimens examined (18) is too small 
t.o say anything regarding the ptolrabio Sox Ratio in. this species ; but the 
abi.wo ligures suggest that the females predominate in nature. This is 
further shown hy the fact that females (=A. ohagumo) have been found 
and recorded by several workers, whereas the males {—B. spilopholus) are 
rare in the museum collections. 

‘■2 rrushad and M.ukorji, Iteo. Ind. Mus., XXXI, p. 196 (1929). 

MoClolland, (Uilculta Joum. Nat. Hist., V, p. 279 (1846). 

■» Horn. Kea. Ind. Mm., XXII, p. 185, pi. ix, fig. 1 (1921). 
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AFGHANISTAN 

Map of Afghanistan and the neighbouring country showing the position of the 
various places, rivers and mountains referred to in the text. Modified 
from the map in the Imperial Gatetteer of India, v, p, 64 (1908). 

Kote . — Broken line indicates the boundary of Afghanistan. 
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Intkoduction. 

Witli the excejhRon of inadequate and liiglily confusing dcBorij:- 
tions ol; cortain species collected by Grithth and 3*e])ovted by 

AIcGlellaiKB in 1842, very little is known about tlie ielitliyology 
ol: Afghanistan. It is a matter of great pleasure, therefore, to bc^ 
ill a, position to report, after a lapse of about 90 years, on a 

collection of fishes from this region. Tliis luq^py result is duo to 
the j^ersisient efforts of Mr. S. H. Fraier, Chirator of the Bombay 
Na.t.ural History Society, who, at iny suggestion, interested the 

nu'inbers of the Ihdtish Embassy at the Court of Afghauistnu 
to make a collection of fish in the Kabul Biver and the adjoining 
provinces. In 1931, a specimen of tlio trout, ' Salon o orientali,^ 
AlcClellandh was rc'ceived from Sir Bichurd Alacouachie, and in 
Scq')i't‘ml)cr 1932 tlu^. Bombay NatiuTil History Society received 

a fine lot of four ‘^ni'cimeus colleeled at Ihiglmum in the Ihigbmau 
Biiver by the Aliiitary Attaclith IB-itish Tjegatiou, Kal)ul. Tlic 
intei'ost of these collections lies in the fact that they enable us 
to understajid tlie systemaife position and the specific limits of 
certain hsli described by McClelland. Griffitli made extensive 
collections and it is not likely, therefore, that many new forms 
will be discovered in Afghanistan, especially in the regions 
traversed by him. Unfortunately, a part of Ins collection was 
either lost or badly damaged in transit, and, consequently, tlie 
material in AIcOlcl land’s hands was not very trustworthy and a 
number of new species were described from, drawings only. It is 
to bo regretted that McClelland’s i*exmodu ctions of these illus- 
trations are very poor, and tliat the whereabouts of the originals is 
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^ M(‘.(nolla.iLl, Calcuita^ Joimi. Nat. ITisL, 11, pp. 575-586 (1842). 
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not known. Since GriffiMi’s time the ichthyology of Central Asia 
has received considerable attention, and the names given by 
McClelland to Afghanistan fishes arc being lised for species known 
from widely separated localities.' A very wide interpretation is 
being given to McClelland’s species in view of the fact that, in 
most cases, his descriptions and. figures liave nothing specific about 
tliem, and that they are equally aj^plicablo to a number of species. 
The five si'jecimens of fish received from Afghanistan have Jiclpcal 
to clear uj:) highly controversial points regarding the taxonomy 
and provenance of certain genera and species, and it is confideiitly 
to be hoi3ed that further collections froin Afghanistan will be 
made available before long for the proper understanding of the 
ichthyology of the country. I take this op|)ortunity to extend 
my warmest thanks to all those who have put me in a position to 
report on the fish of Afghanistan, and to direct the attentioji of 
likely collectors to the nature of the material to be looked for and* 
the localities that slioiild be thoroughly investigated. 

Physical Features of AFCTnANiSTAN. 

'A fghanistiin is a long, oval-shaped country, stretching through 
700 miles, narrowing to a point on the north-east, where an arm 
is extended outwards to the Pamirs, liight across it, from west 
to east (but curving upwards to touch this extended arm at its 
eastern extremity), is a band of mountains, which separates the 
basin of the Oxus on the north from that of the Indus and the 
Plelmand on the south, but which still leaves space for a i*ivor 
(the Hari Bud, or River of Herat) to fomr a basin of its own on 
the north-west.’^ Afghanistan lies between 29°28’ and N. 

and 60°45’ and 72 “O’ E., with a long narrow strip extending to 
74“55’B.; and its total area is estimated to bo 246,000 square miles. 

There are three main idver basins in Afghanistan : mnnely, 
tliose of the Oxus, the ITelmand, and tlie Kabul. ‘With the Oxus 
basin may be included those of tlie Murghab and the Hari Bud, 
though neither of these rivers finds its way to the Oxus, both being 
lost in the great desert lying to the north-west of Afghanistan, 
the former near Merv and the latter in the Tejend Oasis. 

‘The Oxus basin occupies the whole breadth of Northern 
Afghanistan from east to west. With its affluents it drains the 
Western Pamirs; and its southern watershed is defined by the 
Hindu Kusli; the Koh-i-Baba, and the Band-i-Baian, which 
separate it from the basins of the Kabul and Helmand.’ The 
Oxus empties itself in the Aral Sea. ‘The Helmand {FAymancler) 
river with its tributaries, drains all the south-western portion of 
Afghanistan. It rises in the Western slopes of the Paghman 
range, between Kabul and Bamian, and flows in a south-westerly 
dirc'ction through the Ha.zarajat, being joined about 35 miles south' 
west of Giiishk by three great tributaries, the Arghandab, the 
Tarnak, and the Argiiastan. . . . The basin of Kabul liver is 


^ Holdieh, Society of Journal of March 11, 1904. 
" Clarko, Imperial Cxazctieer of India, V, p. 29 (1908). 
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divided from that of Heliuaud by tlic PiigUniiiii I’uugo, an offBliocjt 
of the Hixidu Kuah. This river rises about 40 miles west of IviibuJ 
city, near tlie Unai pass,^ and Tows in a general easterly direction 
to Dakka, where it turns northwards, forming a luoi) enclosing 
much of the Mohmand country. It then turns east and south again, 
and eventually joins the Indus at Attockh 


TIistoiucal Sketch. 

In tlie years 1836-88, Lieut. -Col. Sir Alexander Lurnes was 
sent on a mission to Kabul, and in the party tliat acconix:)anied 
liim Lr. P. B. Lord acted as Naturalist in addition to his other 
duties. In sending the mission, 'The objects of Cxovernment were 
to work out its x^olicy of ox^ening the river Indus to commerce, 
and establishing on its banks, and in the countries beyond it, 
such relations as should contribxite to the desired end.’^ In pur- 
suance of this policy the mission went all the way uj) by’ river as 
far .as Attock, thence to Peshawar axid from there over the Khyber 
Pass to Kabul. During thils journey drawings of animals were made 
and about ‘200 specimens of natural liistory’ were collected. The 
drawings with a letterjunss by Dr.. Lord and the speennens were 
presented Ixy the Supmuie (Jovernnient to the Asiatic Society of 
Ilengal in September 1888, and it was once the intention of the 
Society to x)ubUsh coloured lithographed copies of tliese zoological 
skotclies. I luive indicated elsewhere^ how, after spending nearly 
six thousand rupees, the Society gave upr its intention in 1847 by 
not issuing even the printed coi)ies of tliese illustrations. A very 
careful searcli of the .rooms of the Society lias not revealed tlie 
existence of any publislied copiies of tliis work. 

In Burnes’ (iollection of drawings tlmrc are illustrations of 82 
species of fish, but only two of these are stated to have been 
collected in the Kabul Biver. Of those tw'o, one is said to bo 
common to ‘Biver of ('abool and Attockb Unfortunately the pre- 
cise localit,y of these two s])ecies is not indicated, though in 
nearly all other cases the names of towns are mentioned. It 
is not certain, tlierefore, whether any fish was collectoxl in Afghani- 
stan or not, as the sjiecies stated to have been collected in the 
Kabul Biver may have been obtained outside the geographical 
limits of tliat country. As many as 29 species of fish figured 
in tills collection arc those that arc commonly found in the plains 
of India, w’hile (A re in us sijiuatus, (probably 0. •jAcujwstomus , ])1. 
vi MB), Bclvhotlwrax lahiatus (ph vii MB) and ScJiizoiliorax 
esocbius (ph vii Ms) are typically Central Asiatic forms, which 
are known to occur in the Kabul Biver and its tributaries much 
higher up. It is interesting to nexte that both the s])ecics of 
Schi^o thorax are said to have been found at Attock. According 


^ Bumos, Cahool (Loudon : 1842).- 

*** Hora, Jouni. Soc. Bengal (n.s.), xxii, pp. 117-125 (1920). 
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to Biinies thu rivers ol Algluiuistau arc ‘well stored with lish’ and 
(ihoorbund, Purwau iiud Puujsheer, are ra-pid l)roc)ks wiiJi stony 
beds. Ill winter tliej eau be easily forded, wliile in spring and 
suiinner tliey are niucli swollen. These- stre;uns unite and 20 
miles froiu Kabul near Tungi Clharoi there is a waderfall. ‘Ili is 
one of the great ainuseineuts oi! the .people to ensinire the lish us 
they leap up tin's easeadc.’* Afghans, as a, mb', a,i'i^ not good 
eollectors of y-oological specimens, aiul hsh, of whicdi tJunr ri\’i‘.rs 
are said to be lieavily stocked,, does not Ibrm an iinpoi'tantj artitde 
of tJieir diet. 

The iehtliyology of Afghanistan was made known for the hrsl 
time tlirongh tlio researches of Mr. William (Irinith, who secuiis 
to have ]) 0 ‘^^e^seh c (*onsidcirable knowledge of tlu^ frt‘sh\vatit'r 
fishes of Irdi.i. entered Afghanistan through tlu^ Jiolan 

])ass tind studied the fishes of the Ilelniand sysi.em, and from there, 
he went to the Oxus system on tlie northern slopt^- of ‘tbt^. Jlindii 
Kusli. The fishes of the Kabul Kiver w'cre next invesligiitcd a,nd 
then on liis way back to India- lie stuidied i]u‘, fish of tlu‘, sirea,ins 
in the Khyber Pass. It is thus seen tliat (irillith nnule colletdions 
in all the three princi])al river systems of Afghanistan . (Iritfitirs 
own remarks on tliose co-llections are inchuletl in the inti-oduid-ory 
paid of McClelland’s account,, and they give a vc^ry good gemera,! 
idea of the* fish -fauna of Afgluinistan. A perusal of tliis aiu'ount 
leaves an impression that tliere arc many species of fish, whicdi 
were observed by Gritiith;|)ut have not been report, tal liy IMc.Cleb 
land probably tbrongli lacft of material. In all McClelland naairds 
20 species of fish from Afghanistan, of which f) javpn*- 
sent the Indian element in the fauna, the rmnaining 15 biung 
typically Central Asiatic. Of tlicse 15 species, 2 o(*,cur in the Oxus 
basin, 5 in. the Tdelmand basin and as many as 11 in the Kabul 
basin. These species may be listed below, as follows: — 

Oxus System, 

1. Puicoma gohiodies McClell. J3ainean Kiver. 

2. Salmo orientalis McClell. Noidliern declivities of the ilia- 

du Kush, and liauieau Kiver. 

Hehnmid System, 

1. Racoma hvevis McClell, Helmand Kiver. 

2'. Schi^othorax csociniis Plock. Tributaries of tlie Helmand and 

Kabul rivers. 

3. Solhlzotliorax intermedium Mc^ Tarnak Kiver and Kal)ul Kiver at, 

Clell. Jalalabad. 

4. SchizoiJiomx ntchieayiu Me- A variety with the small dorsal 

spine ill tlie Helmand Kivia*. 

5. Ofcinus f)lagiostomus ITeck. Helmand Kiver at Girdun De- 

war. 
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of AftjlKiiLitiUni 


Kabul SysLcvi. 


a. Ccnlral Asiatic i'omis. 


1. lUiconia. i-li I n.s()(‘liinni Mc- 

CMclL 

2. JUiconia nobilis AlcOlell. 
o. llaconia labiai'iis McClcll. 

4. BoUbiothorax oaoohim Mo- 

Clell. 

5. Bcliir^otJionix bilcriiictruis 

McGlelL 

G. Bchlzoihonix cdenlana Mc- 
Clcll. 

7. Boblzo thorax rltohicana 

AIcGJcli. 

8. Bchlzolhorax harhaiiiH IMc- 

GIoll. 

9. Orc'uius uiaculaiiis Mc- 

GlelJ. 

10. Orchi/iis grlffitliii McGlell. 

11 . G1 ijptoiiternuni rotloula- 

ium McGlell. 


‘Lolpore'. 

Pasliai, IvLuiai* liivor. 

Tributaries of tlie llebiiaud and 
the Kabul rivers. 

Kabul lUver at Jalalabad and 
Tiirnalc Bive]’. 

Koti-i-Ashraf, Mydan Valley and 
Sir-i- Cliuslimah . 

Alglianistan. A variety in the 
Helmand. 

J alalabad. 

Gaiidaiiiak, Kliybcr Pass, Hima- 
laya. ^ 

Pasliat, Kuuar Biver. 

Hir-i-OlmsIimah, Kal)ul Biv'cr. 


6. 8])ecics allied to Indiaiii fauna. 

1. Cirrhinus burnesiana Mc- 
GleJl. 

2- ()})HaniH hicirmius Mc- 
Glell. 

3. Oph loco phalli a vioidantts 

AIcGlelL 

4. Biliirus indie 118 AIcGlcll. 

5. Ph)iclodu8 ani8uni8 Mc- 

Glell. 


Jalalabad. 

JaUdabad, Khyber Pass. 

‘Baisoot, Jalalabad, Himalaya 
and Sadoo.' 

Hjoodianali, tlie Punjab, and tlie 
Cabool river at Jalalabad.* 
‘Loodianali and Gabool river at 
Jalalabad. * 


In the above lisb the luiines given by McClelland to the various 
sj)ecies are used, and till we I)ecuino more funnliar with tlic Afgha- 
nistan tislies it may be advisable to refer to the s])CGies by these 
names. The above list shows that there are 3 species that are 
common to the Kabul and tire PTelmand rivei* systems. The 
sources of tliese rivers are not very fur aj)art, and it is not un- 
likely, therefore, that several other common species may be dis- 
covered later on. The second point of iutei’cst is tliat Jalalabad 
forms tliG fiirtliest limit to the north-west to which the species of 
India extend. We have already seen from Burncs* collection 
of drawings that Attock is the limit to which the Gentral 
Asiatic species of tlie Ka])ul Biver extend downwards to the 
south-east. 
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Ill 1880, i)uy^ wrote, lui avticilc uii the ‘I'isslies oi' A{^i;IuinisiaMh 
but a, perusal of the pajier shows that his material was (*,(;IlcihiC(I 
ill the highland of Kelat and Quefta, and i'rom (Iwachir on the 
Mekrau coast. These places once formed part of Afghanistan, but 
are now included in Baiuohistan. Day’s account applies to the 
fisli of ‘a range of liills stretching from the vaJley of tlui Indus, 
their utmost southern point being near Ivurrachee; and in tluur 
course they divide Sind from Baluchistan.’ As is to be expeeded, 
the major portion of tlie fish-fauna of this ti'act is similar to the 
Indian fauna. The genus Scai)Jiioil())i is characteristic of Balu- 
chistan, though one species is found in tlic Salt Banged Punjab, and 
three otliers in tlie Nilgiris in South India. Tlie fauna, of Balu- 
cliistan, on the wliole, lias little affinity with the CVuitral Asiatic 
fauna, and, therefore, with tlie typical fauna of Afghanistan. 

Dr. J. E. T. Aiteliison, when attached to the Afghan Delimi- 
tation Commission, made a collection of Zoological sjiecinuuis along 
tlie southern, w’esterii and north-western boundaries of Afghanis- 
tan, Tlie fish collection was rex)orted on by Gunther,'* and the 
following species'”* were i-ecorded : — 

1. Clrrhhia afgltana Giintlier. Nusliki and Ivuslik. 

2. Dkcognatlius lamia (IT.B.). Ilelmand River and Kusiik. 

3. Capoeta steuidacluieri Kess- Nushki and Ivushk. 

ler. 

4. Schwobhorax intcrmodiiLs Me- Ivushk. 

Glell. 

5. SoJiizotliorax rauUnsii Giiii- Kari Bud ihver near Khusau, 

then Be/.d, Jam River. 

6. Gohio gohio Linn. Ivushk. 

7. Neniaohilus J^csderl Gunther. Nushki. 

Tills collection reveals for tlie first time tiic nature of the iisli- 
faiina of the Murghab River basin, and it is a matter of great 
surprise that a member of the common Indian genus (d’rrlii}ia 
should have been found as far afield as Kusbk. It is equally 
intei’esting to notice the occurrence of Gapoeta at Nusliki. The 
lish-fauna of the Alurghab River jiossesses aflinities witli that of 
Western Turkestan, Persia and eastern portion of tlic C'entrul 
Asiatic region.. The fauna of tlie HTari-rud contains an eud(nnic 
species of Sdtizuthumx, wliich is a typically Centrai Asiatic 
genus. 

The fauna of Seistan is known from two collections one made 
by Bii* Henry AIcMahon and otlier officers of the Heistan Aihitra- 
tion Coimnission of 1902-1904, and tbo other by officers of the 


^ Ray, Proc. ZooL 8oc., London, pp. 223-232 (1880). 

^ Hora, Hoc. ImL Afm’.. XXV, XJP- 379-382 (1923). 

M3ay, Fish. India, pp. 55i, 552 (1877). 

G'iintlier, Trans. Linn. Soc., London (2) V, pp. lOG-109 (1889). 

After a perusal oi* an advance typed copy of this article, Prof. Tj. 8. lkn*g 
has discussed the specific limits of the species obtained by the Afghan Relinii- 
tation Commission in a short article (Hec. I ml. M'us., XXXV, pp. 193-196, 1933). 
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Zoological Survey of India in tlie winter of 191S. The study 
of these collections has sliown that in Seistan there are representa- 
tives of 9 species of fish,‘ wliich are listed below: — 


1. Sca/phioclon macmalioni lie- 

gan. 

2. Garra adisciifi (Annandalc). 

8. Garra phrijne (Annandale). 

4. Bclilzoiliorax zaruchiyi (Nikol- 
sky). 

5 . 8c h i z a p jjgop s ts s to Jicz lea e 

Steind. 


G. ScliizocijpriH hnicci Kegan. 
7i Newadrilus tenuis Day. 

8. Adiposia, macmalioni 

(Chaiid.). 

9. Adlpos'ui rliadinaea (Began). 


Delta of the Helmand. 

Nasratabad and Haniun-i-Hcl- 
mand. 

.Quetta and Pisliin districts of 
Baluchistan, ITamun and del- 
ta of the Helmand. 

Hamun-i-ITelmand . 

Delta of the Helmand. 

Headwaters of streams and 
rivers on the north side of tlie 
Himalayas and Hindu Kush. 

Waziristan, streams in the 
neighbourhood of Nasratabad. 

Kushk,, Bud-i-Seistaii, Oxus 
river system. 

Delta of t!u‘ .Helm and, streams 
near Nasratabad. 

Delta of the Helmand. 


The fishes listed iibove may be separated jis a whole into two 
geographical divisions. ‘Tlie Oyprinidae, which do not occur iu 
the highlands of Central Asia, represent an element derived from 
the country lying soutli and south-east of tlie Helmand basin; 
wJiile the Bchizothoracinae and the Cobitidao have been brought 
by tJie Helmand from the Hindu Kush and arc probably descended 
from the fish-fauna of the ancient and once extensive Oxus sys- 
tem.’ We have already noted above tliat some of the specaes 
a, re common/ to tlie Blolmand and the Kabul basins. 

Major O. E. ]3i‘uce made a small collection of fish in the Wana 
Toi, a tributary of the Gomal river in Southern. VVaziristan, 
Began,- who reported on this collection, found six species in it, 
viz,, Callkdirous pabda (H. B.), Barilms vagra (IT. B.), Scaphiodon 
breguJaris Day, Omssoclieilus barhaiulus Heckel, Garra wanao 
ilegan and ScJiizocypris bracer Began. With the exception of the 
last species, all the others are allied to Indian forms. Bcdiizocypris 
represents the Central Asiatic element in this fauna, which is 
mainly a mixture of the Indian and Baluchistan forms. 

Tlie fish-fanna of Persia is scanty and has very little affinity 
with that of Afghanistan. The fishes of South Persia are remark- 
ably similar to those of Sind and Baluchistan. The fishes of 


^ Annaiulalc anil Hora, Pee. hid. Mus., XVTTT, pp. ifU-lQl (19*20). 
“ Began, Ann, Mag, Nal, Hist, (R), XITT, pp. 201-203 (19M). 
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Western Turkestan^ are mainly those that luivc dosecudcd Ironi 
the north or those that have populated the cjouiitry from lilie- east or 
west. There is also a certain amount of a (kuiti’al Asiatic*. ek‘ment( 
ill this fauna. A species of is found in Wc'stern dkirkesta.n, 

as well as in the rivers on the uortlieru slopes of the Hindu Kush 
in Afghanistan. On the wliofo the fauna of Western Tiirkesta.n is 
quite distinct from that of Afghanistan. 

Tlie hshes of the countries lying afong the north-ea-stern boun- 
dary of Aiglianistan are better known. IMy e.olleagucu .Dr. N. 
Ohoj^ra, inadc a lai-ge collection of fish in the Oliiiral Valley from 
which waters drain ini.o tlie Kabul Iliver nc*,a,r JalaJahad. 'J'herc^ 
seem to be 3‘epreseutatives of live species in this c'.ollechion, and all 
of tliese are ty])ically Central Asiatic and Inive been rec'.orded by 
Griffith from Afghanistan. The species belong to the genem (N.yp- 
fosfernnuij Nc macJJihis, Sclu^othomr. and OrchiuH. ddie fishes of 
tlie Pamirs are known to us from the collection made by Alcocdc tis 
member of the Pamir Boundary Commission, 1(995. Jn a genei'af 
way, the Pamii's are simply the broad alluvial valleys of ihe Aksu 
and the Ab-i-Panja rivers. On the Pamirs only four s])c'ca‘es of 
fisli were found, Bchizotliovax fcdsclKuil'oi Kess., BchNi^opi}’- 

gopsis 8tolic,^]cao Hteind., Sclii.'()pij(jo})>iIs rse Lcrr^^oivl JTcu'z. a,nd 
Non a cl I Hits foiuis Day. Though tlie number of species is small, 
it was observed b,y Alcock^ tliat ‘Fishes, all of tlie Carp fa.mi]y, 
were numei'ons in every stream and pool, both adults a.nd fry, the 
commonest being SchizopygopfiiH stoVicislcaG. ft must be either this 
fish, or a Schdzothorax which J identify as S. fadHchenlroi, thaii 
travellers in this region have spoken of as ‘ Grout ’h That fishes are 
so abundant is probably due to the fact that they Inivc few ene- 
mies, and' that food, in the form of w^ater-snails a.nd hirvae of 
chironoiTiid flies, is plentiful. Scdur^iopi/gopHiH 5 vould genera,! ly tiake 
the small fly-spoon, and BcIiipjoI horax wuis liest cauight with a, sunk 
bait of raw meat’. Tn describing ilic fishes of the Pamir Exptali- 
tion 1928, Berg“ records the same four sptades whit*h were colltadcal 
by Alcock. The hiuna of’ this talileland is thus seem to be limiUal 
as regards the number of species. On his way to the Paauirs, 
Alcock collected fishes in the Yasin river and obtaJnc'd the follow- 
ing species of fish: — Scdnr^nfhorax natniH .Heck., BcInr^idJitn'iix 
liodgfiojiii Gfinth., P^ycl r.hr rh. ^‘^mhoHtns Hteind., NonacdiiJ 
si()lU\Nx'(w (Steind.) aud \o, -n yaHiurnsiH AU*. 0 (*,k. All ilu‘. 

speches are known to be fairly common in Kaslnnir and tlu'. Hima- 
layas. The lisli-fauna of Kashmir, w'ith the exception of the few 
Indian genera tliat are found in the valley, consists of tlu'. Srhhjo- 
fltoracinae (several genera), Cohifidac (Novutiddd uh) and 9'/«or/V/aa 
(Glypfosfernurn). 


^ KesshM-, ‘Pisc'es’ in Fedf.sdicnko’s hi Turl'Ci^lau ( 1874 ). 

- Aleoc'k, livport oj tha Natural Ilislary of the Pamir Bouudani f/cauaa’.v/Vau 
pp. 67-68, 91-92 (1896). 

® ‘Piswa’ in Ahnndluuqoii dor Pamir E.xprditiori, 1928, VTH', pu. 23-28 

(1932). * ^ 
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Froiii the above sketch of tlie ichthyology of Afghanistan and 
oc the countries in its immediate neighbourhood, it is clear that 
Afph.MU’^tcn forms an important I'cgion from a zoo-geogra 2 )hical 
point of view. The Hindu Kusin forms the soutliernmost limit 
(leaving out of consideration the Baimonidac introduced in India) 
of the SaVnionidac and of several other kinds of hsli cl laract eristic 
of Turkestan, and of the countries lying to north, east and west 
of it. The typical fishes of Bind,^ Baluchistan and Persia have no 
representatives in Afghanistan, and the Indian element in its fauna 
does not extend beyond Jalalabad. Tlie affinities of tlie Afghan- 
istan fish-fauna liave to be looked for in the fauna of the countries 
lying to the north-east of it. The Sclikotlioracmae , so characteris- 
tic of the Tibetan Plateau, seem to have spread into Afghanistan 
from the north-east, and extended their range to the south-west 
as far as Seistan, the basins of the Hari Bud and the Marghab 
Bivers, and other water courses in tlie west and north-west of 
Afghanistan. The physical features of Afghanistan are such that 
thoy appear to form natural barriers in connection with the geo- 
graphical distribution, of fishes. Tlie extension of tlie Central 
Asiatic forms into Afghanistan may have taken place wlien the 
Oxus basin was very extensive. 


Hesokiption of tue Collection. 
a. A small colleoiion of fish from the Paghman Eiver* 

The following description of the Paghman Biver has been sup- 
plied by tlic Bccretary, British Legation, Kabul: — ‘The Paghman 
stream is a hill torrent which rises in the Paghman range, and 
runs past Paghman, about fifteen miles from Kabul. When in 
flood this stream probably joins the Kabul river, near Kabul City, 
but in normal times nearly all its water is taken ofi: for irrigation, 
and what little is left disap])ears underground. The stream bed 
is rocky and there is practically no vegetation in it. The current is 
swift. In late summer and autumn the stream, which is snow 
fed, dwindles down to a mere trickle’. In August 1932 the Surgeon 
to the British Legation sent a small collection of fish from the 
Paghman river to the Bombay Natural Plistory Society. It con- 
sisted of 4 specimens, one of Glifpiosternuni, two of Nomachihis 
and one of Orcimis. The two specimens of Ncmachiliis appear to 
belong to N. grlffiihii Gunther, thougli on account of their small 
size they exhibit important differences from the type-specimens 
preserved in the British Museum (Nat. Plist.). A complete descrip- 
tion of the specimens is given below. Glypiostoimm reticulatiim, 
though orighnnily dc'^cribed from the Kabul Biver, is now known to 
be wifiriy fh'-; ’'ibun-d in the headwaters of the Indus and of Amu- 
Darya and tlie Syr-Darya in Western Turkestan. The young speci- 
men of Oreinns appears to belong to 0 . simiahis var- griffdlm Mc- 
Glelland. The systematic position of the last two forms has not 
been properly understood so far. 
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Olyptosternura reticulatum McOlcllaBcL 

1842. GUjpioaUmon rpMculatua, McClella.nLd, Galoutta Jouni. Nat. IJwi., 
II, p. 584. 

1876. Exostoma stoliosikao^ Day, Proc. Zool. Soo. London^ p. 782. 

1905- Parexostoma stoliczhae, Hegan, /bin. Mag. Nat. (7), XV, p. 188, 

1932. Glyptostomum reticulatim., Hora, Ann. Mag. Nat. Hist. (10), X, 
pp. 176-179. 

1932. Glyploslcnmm reiicidainnh Hora, Current Sei., I, p. 130, 

The single specimen of GUfplonfcrnwm rcticulatuin is uboufe 5 
inches in length, and is in a fairly .good state of x)rcservjition. The 
species was originally described from ‘Sir-i-Chushma, at i.he source 
of the Kabul river’. Griffith in his notes no doubt refers to tlxis 
fish when he' says that in the small channels by which the springs 
at Sir-i-Chushinah run of!: ‘The most remarkable fish however 
is a dark coloured Loach-like Bilurus, wliicli is not uncommon 
about Julraiz’. G, reticiiJatiim \vas insufficiently characterized by 
McClelland, and has been the source of considerable confusion in 
the taxonomy of certain Bisorid hshes. After an examination of 
a very large collection of this species from the (3hiiral river, it was 
pointed out by me that Parexostoma stollczlmc (Day) is probably 
a s^monym^ of G. reticiiJatimi McClelland. The discovery of a 
specimen of this species from a stream, near Kabul leavers no doubt 
whatsoever^ about the systematic jiosition and specific limits of 
McClelland s much-discussed species. With this knowledge, it will 
now be possible to apply the generic names Glyptosternum, Qlyyto- 
thorax,^ Exostoma, etc., in terms of the International Eules of 
Zoological Nomenclature. 

Q. reticulatum is found in the headwaters ' of the Indus and in 
Eastern and Western Turkestan. 


Nemachilus griffithix Giinthcr. 


(Plate, 


figs. 1 and 2). 


V. 8; 0, 16, -besides smaller rays at 

the sides - 

The two specimens of Nemachilus (jrijjlthii arc Jong and narrow 
with the head markedly pointed antei’iorly and the body tapering 
pidually towards the posterior end. The opercular region of tho 
head is very prominent. Tlie head and tlie part of tlio body in 
tronfc of the veiitrals are somewhat depressed and fiattish hoili on 
the dorsal as well as on the ventral surfaces. Tho lengtli of tho 
head IS contained 5 to 5.1 times in the total length with the (caudal 
and 4.1 to 4.2 times in the length without tlie eaiulul. Tlio iieiglit 
of the head at occiput is contained 1.7 to 1.8 times in Ihc Icihh 
of the head, while its width is contained 1.3 times in its loniTth 
The e.yes are small dorso-lateral in position and are not visihlo 

of the e.yo is eontainod 5 to 

6 times m the length of the head, 2.2 to 2.6 times i„ iJu, 
of the snout and L4 to 1.5 times in the interorhital width. Tlio 
snout IS somewhat longer than the postorhital part of the head. 
The nostrils ate situated immediatel.y in front of Ihe eyes- tho 
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posterior nares are well-marked, while the anterior ones are small 
and tubular and are situated at the bases of broad and triangular 
processes which cover them completely and hide them from view. 
The mouth is small, lunate and subterminal. ‘ The lips are fleshy 
and continuous at the angles of the mouth; the lower lip is inter- 
rupted in the middle. The upper jaw forms a vertical i)late which 
is convex at its free end; the lower jaw is sharp and shovel-like. 
When the mouth is closed the upper jaw lies in front of the lower 
jaw. The barbels are tliin and long; the outer rostral and the 
maxillary barbels are subequal, being almost as long as the snout. 
The inner rostral barbel is much shorter. 

The body is devoid of scales; it is greatly shrivelled up due to 
preservation so that its height is difficult to judge, but so far as 
it can be ascertained the greatest depth of the body is contained 
9 times in the total length and 7.3 to 7.4 times in the length 
without the caudal- The caudal peduncle is compressed from side 
to side, its least height is contained 2 to 2.2 times in its length. 
The lateral line is almost complete; it is only irregularly inter- 
rupted towards the end. 

Tlie commencement of the dorsal flu is almost equidistant be- 
tween the tip of the snout and the base of the caudal fln; it may 
be slightly nearer to the latter than to the former. The free end 
of tlie dorsal fin is subtruncate with the anterior corner more or 
less rounded; the dorsal fin commences considerably in advance 
of the ventral; the second divided ray is the longest and it is as 
long as the greatest width of the head. The ventral fin is long 
and narrow: it extends considerably beyond the anal-opening, and 
is separated from the anal fin by a sliort distance. Tlie caudal 
fin is slightly shorter tlian the head* and is preceded, both above 
and below, by a number of small rays. It is obliquely truncate 
with the upper portion slightly longer than the lower. 

Of the two sx>eci'mens, the larger one appears to be a male, 
though the characteristic secondary sexual characters of the male 
are not well defined in it. There is a shallow groove in front of 
the eye, but the tubercular pads associated with it are absent. The 
four outer rays of the jDectoral fin, to a certain extent the fifth ray 
also, are broad, bony and curved, but they lack tlie tubercular 
pads on the dorsal surface. Secondary sexual characters of a 
similar nature are found in the males of N. brauhi. 

The smaller specimen is more conspicuously marked than the 
larger one. The latter is greyish above and olivaceous below. The 
dorsal surface, especially in front of the dorsal, is marked with 
faint cross bands. The caudal and the dorsal fins are minutely 
speckled, while the other fins are provided with indistinct marks. 
In the smaller specimen the body is much darker and 7 short, 
saddle-shaped bands on the dorsal surface are well marked. The 
dorsal surface of the head is irrorated with small, black dots; while 
the caudal, dorsal and pectoral fins are conspicuously marked with 
irregular black bands formed of series of blotches. The ventral 
fin is provided with one series of spots, across it and the anal fin 
with two similar series. The* inner rostral barbels as well as the 
tips of the other two pair are deep orange-red in colour. 
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MeasuromGutB hi millimietreB , 


Total longili includiiig caudal fm 

.. 84.2 

99.0 

Ijongth of caudal 

.. .15.0 

IB.5 

Depth of body 

.. 9.3 

11.0 

L/engtli of head 

u>.r> 

19.C5 

Ijength of suoLit 

7.4 

8.() 

' Interorbital distance 

5,0 

4,8 

Diameter of eye 

3.3 

3.3 

Hciglit of head at occiput 

9.0 

11.7 

Width of head 

12.2 

15.0 

Length of caudal peduncle 

15.5 

18,0 

Least height of caudal peduncle 

7.(5 

8.0 

Longest ray of dorsal 

12.3 

14.0 

Longest ray of anal 

10.5 

12.0 

Length of pectoral 

13.2 

15.5 

Length of ventral 

11.0 

12.8 

Distance between pectoral and ventral fitis 
Distance between commencement of dorsal and 

12.0 

10.0 

tip of snout 

35.0 

41.0 


Remarl-cs. Griffith in his notes says that ‘in the srna.1] (*hannels 
by the springs (at Sir-i-Oluiushmah) run off, a Joac'li is very 

common’. It is quite probable that NaDiacliilus grijJUJiii is the 
species which was observed to be very common by ChM'ffith a.t the 
source of the Kabul Iliver. The only other record of this genus 
from Afghanistan is, as, T have shown elsewhere/ from ihe Arghan- 
dab near Kandahar. The type specimens in the British Museinn 
differ from the two specimens described above a.nd i hesc; differ('n(*,c‘S 
may be tabulated below as follows ; — 


Paglrman rivci^ specmiens. 

Kength of head 4 times in total 
length without caudal. 

Ventral fins extend considerably 
beyond anal-opening, and al- 
most reach base of anal hn. 

Outer rostral barbel as long as 
snout. 

Mouth-opening small. 


Tiipe H })(!(’ iiH a HB. 

Tjcngth of head 5 times in total 
length without caudal. 

Ventral fins just reach anal 
opening, and arc separatcKl 
from base of anal fin by eon- 
si der able di st an ce . 

Outer rostral barbel 2/B lengtli 
of snout. 

Moutli,-opening relatively wider. 


In evaluating the above characters it should be borne in mind 
that the two specimens from the Paghman Biver are B.4 and 4 
inches in length respectively; while the two type specimens arc 
‘Five and a half inches long’. 

According to Griffith the loach of Sir-i-Cluishnmh is also said 
to occur ‘in the Plelmand at Girduri Dewar, altitude 10,500 feet/. 
We have already seen that ai number of species are common to the 
Helmand and the Kabul basins, and it is likely tliat N, gnfjlthil 
is fairly widely distributed in Afghanistan. 


^ Hora, Journ. As, Soc. Bengal (n.B.) XXIV, pp. 481-484 (1929). 

[12] 
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Oreinus sinuatus var. griffithii McClelland. 

1842. Oreinus Griffithii, McClelland, Calcutta Journ. Nat. Hist., II, 

p. 681. 

1842. Oreinus maculatus, McClelland, ibid., p. 580. 

Specimens of the genus Oreinus seem tO’ have been collected 
by Critiltli from the head of tlie Ali Musjid stream (Khyber Pass), 
Candamak, Pashat and Girdun Dewar. Tlie Helmand river 
examples (Girdun Dewar) were referred by McClelland to 
(). 'pIa\(ji()sionius PTeck., wliile those collected at Pashat (Kunar 
river) were described as 0. griffithii. The other specimens from the 
Ali Musjid stream and Gandamak were referred by him to his 
earlier species — 0. maculatus — ^from the Simla Hills. In the case 
of tlie last species there seems no doubt that lie had only young 
specimens. 0. griffithii is similar to 0. sinuatus Pleckel, but the 
species of this genus are so ill defined that it seems advisable to 
retain the Kabul river form as a separate variety at least for the 
time being. 

The specimen from, the Paghman River is 4.6 inches long, and 
corresponds in all essential respects with a large number of 
specimens collected by my colleague Dr. B. N. Chopra in the 
Ohitral Valley from the Ohitral River (or Kimar River) and its 
tributary streams. Among the chai’acters of 0. griffithii McClelland 
mentioned, ‘Dorsal spine large, vertical scales at the anal obsolete, 
posterior margin of the operculum round, snout smooth’, and pointed 
out that the ‘species although perfectly distinct, differs but little in 
appearance from Oreinus plagiosto^m/us". Unfortunately no specimen 
of 0, griffithii was despatched by McClelland to the ‘Museum at the 
India "House’, though a number of examples of the other species 
were sent. 

h. A note on a species of Trout from the Hindu Kush. 

In his notes concerning the fishes of Afghanistan Griffith* 
remarked that ‘On crossing tlie great chain, separating Afghanistan 
from the plains of Toorkistan, which may be accomplished withoiit 
exceeding an altitude of 13,000 feet, even by taking the highest 
route, that of the Erak Pass, a great change in the fish appears 
to occur, and Salmonidae appear to take precedence of the 
Cyprinidae’. He found that a species of trout ‘abounds in the 
Bamean river, and up its small tributaries derived from the Koh- 
i-Baba to an jiltitude of 11,000 feet’. ‘The curious change in the 
fish’, lie further observed, ‘does not appear to be accompanied by 
any marked cliangc in the physical configuration of the country, 
in its plants, animals, or birds’. This trout was described as 
Salmo orientalis by McClelland^ and stated to ‘differ from all 
known members of the family in the size of tlie head and tlic 
depth of the body. He remarked further tha.t thi's was the ‘firs! 
instance of Salmon having been found anywhere in the vicinity 
of India. There are no Salmonidae in Afghanistan, or any of the 


1 Griffith, Calcutta Journ. NaU Hist. II, p. 556 (1842). 
McClelland, ibid. p. 685 (1842). 
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countries to the soutli of the Hindoo Koosh ; iln* luUt»r vvouhl 
therefore appear to be the boundary between idu^ pinudiar speedes 
of India, and those of .Europ(», and northern Asinh N(^xt ytair, 
184B, he^ published a ‘Mninorandinu regarding Halina (irirnfaU^i, 
or BainoaiU Trout’, in which he tried to tnxplnin the nhstnice of 
Bahnonidae from Indian waters (a few species of lh*out huvis sintu*. 
been introduced in the Niigiris and the Kulu Valley) by ussinning 
that ‘Plowever suitable the Hinialayan axul other mountain 
streams south of the boundary just noticed might be in 
point of temperature, and other circuunstances adapted to 
the development of the young Salmon, ytit the tropical 
seas into which tJxese waters fall would ht‘. faial to 
them, so that the absence of Salmon triuy be enmily 
accounted for in all countries, tlic rivers of which have no com- 
munication with the seas of the temperate climates. The sea is 
essential to Salmon, indeed it is their natural abode, as they 
leave it only for the purpose of spawning. It is evident, therefore, 
that the Salmon must ascend the Oxus from the Sea of Aral, a 
distance of 1,200 miles, to the place where they were discovered 
by Mr. Griffith at an elevation of * 11,000 feet, nearly equal to the 
mean elevation of the highest chain of the Alps, from Mount 
Blanc to Mount Kosa’. Though McClelland had given a new 
name^ to this trout, he was very diffident about it and remarked 
that ‘as specimens have been sent to England'^ witli tho collectioriB 
of Mr. Griffith, the question may there be decided’. According to 
Griffith the Hindu Kush trout ‘takes the worm greedily, generally 
gorging the hook. In sunny days, in winter, it takes tlu^ fly fnvdy, 
although the cold is exceedingly severe/.'* Tho species is also found 
at Bajgah a few marclics from Banion.n ueartu’ tlu* planis of 
Turkestan where according to Captain Hay it' is said to attain 
a considerable size, and its flosli is very delicately flavourt'd. 

Though McClelland had scut 3 speca'mons of Ihinaain Trout 
to England, it seems that they wex'o not availaliU' in ilu^ British 
Museum when Gunther''* wrote his Catalogue of /%//r.s, for ho 
says regarding the Trout from the rivers of tho Hhulu KuhIi that 
‘This species appears to be tho southernmost iu (kuitral Asia, and 
the nearest to the Indian region. There are. no HnhuonidH iu 
Afghanistan or any of the countries th the south of tlio lliudf>n 
Kush. McClelland named tliis hsh Balnio orienfalin, whicli tuune 
cannot be retained, if the’ fish sliould prove to h(‘ a (list inch’ sp(‘cf(‘s. 
as it was given to another fisli by Pallas. Tlu^ notes ndd<‘d by 
McClelland allude to oharactors of the giunis only; and tlu‘. figure 
(pi. 1) is too rude to assist in the dctcrnnuntioti of tlu‘. spcMUC'Hh 


^ McClelland, Calcutta Journ. Nat. TIiat. IIT, pp. 

^ McClellancrs choit’c of tho name SaJmo orinitah'a wan, aparf fi'cin of her 
considerations, nnforimiate as a tront with tho sanio mnw had alroiidy Ihhui 
described by Pallas in 1811. 

^ From the list of spccimonB sent to Fnglantl l\v M'cd’hdland (f'ci/. Journ. 
Nat. Hist., II, p. 578) it is scon that 8 specimens of* Xaf wo orient at is were wont 
by him to the Mnsenm at tho Indian House, 

^ McClelland, CaUutia Journ. Nat. Hist. ITT, p, 287 (1B48)* 

^ Gunther, Oat. Fish. Brit. Miis., VI, p. 115 (JBCO), 
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Hinco Mc'Xni^liniul'B iinia Halmo oxianun luis boon described by 
KtmHlor* from Dnrunt river whitsh falls into Kiisil-su, one of the 
up|H‘r tribul?irioH of the Oxus. l^org* luis described Salmo 
(imlrHHh fr<nu (he sanie river system. Boulcnger^, however, re- 
gar(h‘d the Hotitherumost trout m Balmo irutta vur. fario Linn. To 
mi it'hi h vologisf (here is no other group of /ishes which offers so irniny 
di(li(mlti<‘K with regard to the (listinclion of species as the 8al- 
moNidae, and as therci is no material of this group in the collection 
f)f the Indian MuHciun I am not in a position to express an opinion 
on (lie Hpi'Ciific position of th'o iiamean Trout, but having recently 
ohiained a spe.cinicai from the Hindu Kush I propose to describe 
it in <t(Lul for convenience of reference in future. 


The Bamean Trout. 

(Plate, figs. 3 and 4). 

Mr. (now Bir) B. R. Maoonacliie sent to the Secretary of the 
Jh)mbay Natural History Society in February, 1931, a specimen 
of a trout from N. Afghanistan with tlie following remarks: ‘It 
appears to be a brown trout and is called a trout by the Afglians, 
hut Britislx officers in India with whom I Iiave discussed the sub- 
ject are very seeptdeal as to the occurrence of true trout in Afgha- 
nistan. The specimen sent was caught at Bamean 100 miles north 
of: Kabul, and similar hsli are said to be abundant in rivers north 
of tlie Hindu Kush’. The specimen is, unfortunately, not in a 
good state' of x‘>i’oservation as it has become hard and crooked on 
account of desiccation. There is no doubt, however, that it reixre- 
scuts a true trout and tlie same species to which reference was 
made by Griffith. In the collection of the Zoological Survey of 
Indian there are two other specimens collected in north Afghanistan. 
One'^ of these (No. 11406) was collected by Dr. G. M. Giles of tlio 
Gilgit Mission at an; elevation of 8,000 ft. from the Kokcha river 
winch lies m the nortli-east of Afghanistan. The othei"'^ speci- 
men (No. F 1560/1) was obtained by Bir Henry Hayden at an 
altitude of 10,000 ft. from a small stream running into Ak (Agh) 
Robat Kotal (Pass) to join Bamean river, N. Afghanistan. The 
last two specimens are labelled Sahno oxianus Kessler and 8. fario 
oxlanm Kessler respectively. The specimen obtained by Sir 
Henry Hayden is in a good condition and, consequently, the fol- 
lowing description and figtires are made from this example, which 
is about 6.5 inches in total length (Parr-state). 


^ Kosslcr, ‘Pisces’ in. Fodtsclienko’s RvAse,m TurkeatHn, p. 35 (1874). 

Berg, Ann, Afm\ ZooL, St, Petersburg ^ XllI, pp. 315-323 (1908). 

“ Boulcngor, Field, cxi, p. 393 (1908). (Not seen, quoted from Berg, op. cit,^ 

p. 18). 

Oil the 17t]x December, 1886, 4 specimens of Sahno (Nos. 11403-11406) were 
registered as having been obtained by Dr. G. M. Giles (Gilgit Mission) in 
the Kokcha river; but, nn fortunately there is only one specimen now, the 
history of the other three is not given in the register. 

® This is also one of the three specimens obtained by Honi'y Hayden, 
the oilier two cannot he traced in the collection. 
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D, 3/8; A. 2/9; V, 18; V. 9; 0. 19. 

In tbe Biimoan Trout the lieucl and the body are gratu'fuiiy 

stream-lined and are compressed from side to side. d’Jic lungi.li of 
the head is contained 3.5 times and the greatest depth oL‘ the bixiy, 
which, is just in front of tlie coniinencenient of the dorsal, in con- 
tained 3.8 times in tlie total Jengtli without tlie caudal. The 
width of the head is contained 1.7 times and its heigh, t at oc(d|}uir 

1.6 times in. its length. The diameter o.i‘ the ey(i is contahuul 

4.6 times in tlie length of the head, 1.2 times in the length 
of the snout and 1.3 times in tlie inter-orbital width. 
The opercular bones 

are thin and the hind 
border of the gill- 
cover is obtusely 
rounded; the sub oper- 
culum projects beyond 
the operculum and 
forms the liinclcrmost < 
projection of the gill- 
cover. The posterior 
point of junction of 
operculum and sub- 
operculum is slightly 
nearer to the lower an- 
terior angle of the sub- .r , . . 

operculum than to the ol head ami anienor part 

upper end of the gill- farh Linn.), 
opening. The p r e - 

operculum has a very short lower limb; its hind border is rounded 
and convex. The operculum is short, its length being (‘.ontaintal 

© 1.3 times in its depth. The snout is rather 

short and obtusely pointed; the maxillary 
bones are much longer than the snout and 
extend' to below the posterior margin of the 
orbit. The eyes are fairly large, almost 
lateral in position, slightly visible from the 
dorsal surface, but not visible from llie 
ventral surface. The diameier of tbe eye 
is contained 4.6 times in i-ho length of tlui 
head, 1.2 times in the longtii of the siK)ut 
and 1.3 times in ihe interorbital disiaiuau 
The nostrils are small and arc placed mucdi 
nearer ilie -eyes than tlio tip of the snout. 
The mandible, maxillary, intermaxillnry mid 
Ifig. 2.-Arrangomentfl ot bones arc poyklccl with Hinulj, 

tooth-bands of the Ba- f^harp and inwardly-directed teeth. Tluu'c*. is 
mean Trout (Salmo a single row of 7 to 8 teeth in the middle 
^utfa var. fario Linn.), line of the anterior portion of the vomer and 
Diagrammatic. ■ tliore is a double row of teetli on flic tongue. 
The dorsal fin commences considerably in advance of tbe 
ventral, and its commencement is much nearer to tlie tip of the 
'[16] 


Pig. 2.^ — Arrangements of 
tooth- bands of the Ba- 
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snout thiin to the base of tlie oauclul. The adipose dorsal is short 
and is situated ])ostei*ior to the base of the anal fin. The longest 
ray of the ana,l hn is twice tlie length of its base. The pectoral 
fin iis ])oiutod and is niucli shorter than tiae head; it is separated 
from the ventral hn by a distance equal to the post-orbital portion 
of the hcaid. Tlui ventral Hn is inucli shorter than the pectoral and 
is ])r()vide(l with a. heshy appendage in its axil. The anal-opening 
is situated at tlie base of the first ray of the anal fin and is pre- 
ceded by a luirrow groove bordered by scaly daps. The caudal fin 
is slightly emarginate, Tlie caudal peduncle is very muscular; its 
least height is contained 1.7 times in its length. 

The lateral line is complete and distincni^^hnblo ; it runs from, 
behind the gill-opening to the middle of the base of the caudal fin. 
The scales arc small and silvery; there are about 27 rows of scales 
between the lateral line and the base of the dorsal fin. 

There are about 8 broad, dusky cross bars on the body which 
are distinguisliable when the specimen is kept in si^irit. There 
arc numerous, irregularly distributed black spots on the head, 
}d)ovo the pectoral fin and more particularly on tlie sides of the 
body above the lateral line. The fins are without any special 
markings. Bchiud tbe eye there is usually a patch of black pig- 
ment, and also just near the hinder end of the gill-cover. 


M emnre me ids hi mil li tnei ros. 


't'oial leugih ' wii.liout caudal 

Ijcugtih of head 35.3 

Witliii of hoad 20.0 

Hoigbt of head ati occiput 21.8 

Length of Bnout 9.7 

Tuiororbital width 10.0 

Length of maxillary 17.5 

Diameter of eye 7.7 

Depth of body 33,0 

.Length of caudal i)eduiiclc 24.0 

Leant height of caudal peduncle 14.0 

Length of pectoral 25.5 

Length of ventral 19.3 

Length of dorHai 22.5 

Length of anal • 21.0 


llemarh'Hd Kessler^ in dccribing his SaJnio oxidnas referred to 
S. oncntaliH McClelland {neo Pallas), but regretted that it was 
not possible to define the specific limits of McClelland’s species 
from his doscri])tions and figures. He indicated that his species 
was closely related to S. faxio, several varieties and subspecies of 
which were known to occuir in fresh waters tliroughout their lives. 
Berg'* in describing Salmo indta aralensis referi'ed to the Turke- 
stan Trout and indicated that it should he designated as Salmo 


^ Mr. L. Bogdanov has helped me with the RuBsian text of KeBHler’s and 
Berg’s descriptions of Species, and for this I oifer him my siucerest thanks. 

^ Kessler, ‘Pisces’ in Pedtschenkoi’s Beise in Turkestan, p, 36 (1874). 

® Berg, Ann. Mus. Zooh Acad. Imp. Sci., St. Peters, xiii, pp. 315-316 (1908). 

[ 17 ] 
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fario Qxianus IvBBslor (tlic specific name orientaUH of McCIeJlund 
bphig preoccupied). lu Ins opinion the Turkestan variety could be 
distinguished from, the typical form by its loxiger Jiead and greaficr 
.number of gill-rackors. The Aral Salmon was characterized by 
liiln as a subspecies of Salma iratta, and distinguished from the 
typical form by its longer head, longer maxilla and mandible, and 
by the relatively slmrter distance between the pectoral and the 
ventral fins. He also pointed out tlie differences between the (his- 
pian Salmon and the Aral Salmon, both of which are considered 
as varieties of Salma irutta. Further it is known that S. fatia is 
subject to a great range of variations. It is for this reason, 1 
believe, that Boulenger^ assigned an extensive range of distribution 
to S. tnitta fario and included in it the Turkestan Trout. 


ADDENDUM, 

An advance typed copy of the above article was sent to Pro- 
fessor L. S. Berg of the Institute of Ichthyology, Leningrad, for 
favour of criticism and suggestions. Prof. Derg has very kixidly 
made a few observations in a letter which throw further Light tui 
our knowledge regarding the lisli of Afghanistan. Ln, consequema-*, 
I have thought it advisable to publish the following abstracts from 
this letter to facilitate reference in future as well as to (u>mplcl-ti 
the above account. I anj? very grateful to Prof. Berg for the grea,i 
interest and trouble taken by him. 

‘From the zoogeographical point of view the fish-fauna (d‘ Afghan- 
istan is of extraordinary importance, this land being sitiuated ut 
the limits of Mediterranean (Arnu-daria and its dntinag(‘-, Murghab, 
Hari-rud, drainage of Hamun Lake), Uigli-asiaiic*, (Pamir, pr(>bal)ly 
Kaliristari also) and Indian (iJic lower Kabuil) suhrogions. ’ 

fn a paper by E. Keserling entililed “Ncuu‘, (^ypriuiden aus 
Persien’’ (Zeitschrift fur die Gesam.niion Nal uriri^^nru,HeJ)afi rn xvii, 
pp. 1-24, pis. i-ix, 18bl) arc do.scHbed some sptH'/k^s IVom N.~W. 
Afghanistan, vh. from the Haniun basin and the Hari-rud River. 

‘P. B. Barbus mioroiepis, pi. i, frotn a river at Aiiardaroii Inaweca Herat 
and bash, Bystem ol Haiiiua Ijakc. JMon'icu ^^riiieoooMpMHli—Svhizothorux zuruthiui 
(Nik,). 

‘P. 11. Scaplimlon heraUmsls, pi. from I-Tari-rud at Herai.-V'ar/corkP/c.s* 
heratensis. 

'P. 14. Scap!ii<)do)i asmtissi, pi. vi, from warm springH at Huliari Karaiil, 

8 ittiles N.-H. of Herat.— a fonu; of V. h&ratensis with doeper body. 

‘P. 16. BUrognathus variabilis Heck, from a rivulet at Auardarali. -Db- 
oognathlchthys rosskms (Nikolsky) or D. roffshms infraspecios nudheHtrk (Berff) 
1906. 

‘P, 19, Bungia nigrescens, pi. viii, from Hari-rud at Herat. Probably .v 
Gobio gobto kfidolaenms with broken pharyngeal teeth (6-6 acwrdiim to Keser- 
ling, ipatea^d of 6.2-i?.5}. 

*P. 21. Sqnalius Jains, pi ix, from Hari-rud at Herat- l/cwruvjn.v lufus. 

‘More details are to be seen in my Fisbes of TuvkcHtun, Fauue 
do la Russie and Poissons des eaux donees^ dc la Russie. 


[ 18 ] 
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UiuBidcB the speeioti moixiioned by IvoyBoriing liicrc lire known 
Ji'uin the rivci‘B Juiri-rud ( = Tcjexi or Tedslicn) und Murgiuib llic 
following Bpceicy: — > 

' Hchlzothorax pelzami Kessler, 

Alh iirnoidGS bipanctatus cicltwaldi (Kilipj)!). 

Nemaokilus malapterarus (Val.)* 

CobiiuH aumia Kilippi/ 

‘if yotx inelude Balmo ormitals, or S. oxianus, hi the fauna of 
AfgliauLsijcUi, you have to enumerate also all the s^xecies occurring 
hi tlic Upper Amudaria, rseudoscaphirhynchus kaufmanni 

(Bogdanov), Pa. honnam (Kessler), Balmo 'trutta araloyms xnorpha 
oxmius {fario), Uutilua ratiluH aralenals Berg, xispiokioius 
esoainus (Kessler), Vafloorlunus heratonsis atcindaclineri (Kessler), 
JJarbuH oapito oonoccphaluH Kessler, Barbus braehycephahis Kessler, 
Be k’izo thorax intr/rmedius McClelland, xiJburnoidos blpimctataa eich- 
waldi (hilippi), (Japoctobrama kuschakcwitschi (Kessler), Cyprimis 
carpio, xibramis sapa (Pallas), Pclecus ouliratiis (Linii4), Nemacliilus 
ox'mniiH Kessler, N. amiidarjensls Bass, N. stoliczkao ({r^tcind.), N. 
malaiptoruTUs longicauda (Kessler), Silurus glanis Linn4 and Glypios- 
termini retiaiilaitum McGloll/ 

‘I do not doubt that B. orirntalis McClell and B. osianiis 
Kessler refer to the same iish. It is a fresli-watcr form (inorpha 
jario) from tlie anadroinous Balnio trutta aralensln Berg. I do 
not regard it as synonymous witli B. fario Lirm6; the last form is 
a fresh water derivative from tlie ixorthorn B. trutta trutta. TJie 
synonyms under Sahno fario in my book ‘Fresh-water fishes of 
Bussiah 1916, pp. 47-48, refer to all the three subspecies of B. 
trutta, viz., B. trutta trutta, B. truHu lahrax, B. t,rutta araloisis. 
Tlio rnorpliao fario, at tliese subsiiecies aitliongh beaj’i ng tlie same 
name fario, tiro disi-inci* I a my Fannn do Bussio, Poissons, tlie 
same names are- used e.verywliere for parallel mor])hae, for example, 
high forms of Oyprinidae are designated as morplui data, elongate 
ones as niorpha elorigata (witliont any auilior’s name). 

Mt would be of interest to ascertam the number of vertebrae 
in Sahno oxianus. Tlie Mediterranean brook trout desci'ibcd as 
S. macrostigma Burn., lias fewer vertebrae (average 57.0) tlian the 
northern 8 . fario (average 58.7 from the Baltic drainage). 

‘To the fauna of Afghanistan musi- be added also NomacJiilus 
houtanensis McClell., N. griff ithii Gunther and Silurus afghana 
Gunther 


Explanation of Pirate. 

N ctn ach ilius' griffith i i. 

Pig. 1. — Lateral view of' Paghruan Bpeciinen X IJ. 

Fig. 2. — ^Ventral surface of bead and anterior pai'fc of body of same x IJ. 


The BamoMU Trovi. 

Fig. 3. — Lateral view, of the specimen obtained by Bir Henry Hayden in N. 
Afghanistan. Same size, 

Pig. 4. — ^Ventral surface of head and anterior part or body of same. Same size, 

[ 19 ] 
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THE FISH OF CHITRAL. 


iS// S under Lal Hoka, D. Sc., F.R.S.E., F.A.S.B., Assiulmd S'Uj)eriii- 
/.cndfiv./; Zoological Smvey of India, Galmlta. 

(Plates HI and IV.) 

111 the summer oi' 1929, a small xiarty of the Zoological Survey of 
India was sent to Ohitral to investigate the zoology and anthroiiology 
of the (;oimtry. At ’the same time, Dr. G. Morgenstierne of Oslo, after 
obtaining permission and necessary facilities from the Government of 
India, went to Ohitral to study the languages, folklore, custom and 
dramatic performances of the Kafirs of Ivafiristan. The zoological 
section of the xiarty, which worked under the leadership of Dr. B. N. 
Chopra, visited several places in the valley an<l made extensive collection 
of fish, he, sides that of other animals. 

According to the Tmiierial Gazetteer of India,^ Ohitral is a state in the 
Dir, Swat and Ohitral Agency of the North-West Frontier Province 
and lies bctiveen 35“ 17' and 37° 8'N. and 71° 22' and 74° it has 
an apxn'oximate area of 4,500 square miles. The state is hounded on 
the north hy the. Hindu Kush range, on the. west hy Badakhshan and 
Kafiristan, on thii south hy Dir and oji the cast hy the Gilgit Agency, 
Mastuj and Yasin. Generally, Ohitral, like Kafiristaii “consists of an 
irr('guiar .scnii.-.s of main valleys, for the most part deep, narrow, and tor- 
tuous, into which a varying ninnlxu’ of still deeper, narrower, and more 
difliciilt valhn's, ravinas and ghms ])onr tlicir torrent waters. Tlio 
mountain laugi'S whi<ih s(‘j)a,!'ate the main drainage valleys from one 
another ari^ all of them of considerahle altitude, rugged and toilsome. 
(PI. iv, figs. 1, 2.) The Ohitral River, which is the ])rincipal river of the 
valley’ is formed hy the union of twm large streams, the Lutkuh from 
the lunth-west ami the Mastuj from the north-east (pi. iv,__fig. 2). These 
streams arise along the soutluirn s1o])(‘h of the Hindu Ivush and join 
each other about four miles above the towji of Ohitral. The Ohitral 
River (Plate iii) flow's almost due north and south and is joined by a 
number of streams along its course ; these are the Ramhhnr and the 
Bornhorot joining near Ayun, the Shishi joining near Drosh and the 
Lahozai joining near Mirkhani. At this place _ the river takes a 
south-west course and at Arnawai (or Arandu, as it is known locally) 
it passes out of the Ohitral territory. In its lower reaches it is 
called the Kunar River and joins the Kahxil River near Jallalahad. 
The hanks are for the most part steep and high, hut in places the river 
flows through a broad and fertile valley and its water is extensively 
used for irrigation. During summer months the river carries a very 
large amount of silt in suspension giving the water a distinctly reddish 
tint, on account of the colour of the soil over which it flows. 

’ /m;). o/ /whVf,’ X, p. 301 (1008). ionc\ 

2 Robertson, The Kafirs of Ihe Ilindii-Kitsh, p. 66 (London : 1890). 
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The tributaries of the Chitral Elver, suoh as^ Lutkuh ainl IVIn-stiij 
How through deeper valleys and amid more prec'ipitous hills. In, (‘.ouse- 
quence, the nature of their beds and the swiitin'ss ol their e.iiiTeiits eoi- 
respond more cdosely with the torrential stn^atus mi th<^ southeni slopes 
of the Himalayas. A brief description of the various slauams.^ in \^hieh 
collection of fish was made, is included under the list ol loc,idit!(*s {ruw 
infra, pp. 283-285). 

The ichthyology of Chitral proper has never biHUi studied bin tin*, 
though Griffith iu his travels through Afghanistan made. a. ttolkj.tion 
of fish in the Kunar Eiver near Jallalabad aiitl reinarkctd tliat l.ln‘ 
fish of the Koonur Eiver, the largest tributary of the Kabul Eiver, so ,bu. 
as I know, are all charaeteristic of Afghanistan, consisting ol a. Ibuhus 
with an elongated body, tmormously devejopetl fleshy lips, tht*. lovvtu* 
being three-1 obed, another Barbus, and one or two Orcini A The two 
species of Barbus ’ referred to in Griffith’s notes artt evidently SeMzo- 
thorax labiatus (McClelland) and Sch. esoomns Heckel, Uintl the*. Orc///?v/.s 
is probably 0. sinuatus var. griffithii McClelland, a very variable loriu as 
is clear from Dr. Chopra’s collection from tlio Chitral Valley. Besidt's 
these three species, Dr. Chopra collected a. large sei'ies of SfiecinKuis o) 
Glyptosternum reticnlatum and of a now s])6ci(*s of Neviachhus\ li; is 
})robable that the two latter species are charactcnhstic of swilt (nnT(‘niiB 
and are not found in the Kunar Eiver at Jallalabad, wh(‘,re. ^ sev(*raJ 
Indian species were also collccKid by Griffith in the KaJ)nl Eiver. 

Eobertson ^ observed that the rivers of Ivahristau teem with Ijsh 
which no Kdfir could he persuaded to eat. The pooph*. (Ie(dare that Jisii 
live on dirt, and shudder at the idea of using tlnun for food, as w(^ would 
shudder at the idea of eating rats”. Griffith'^ also notictal that ddu*. 
■fish of Afghanistan, except pcrha})S those of the valley of Peshawar, 
cannot l)e considered as administering to any extent to the food of the 
inhabitants. It is only about Jallalabad, and jiiore especially along 
the Koonur valley, that I have s(*cn Afghans employed in ilshing. Tin* 
only nets in use pe common casting nets, but this nndhod did not 
appear to me so successful as that of the hook aiul line*. 

Dr. Chopra also observed that '‘the Kafirs do not eat (Ish. though 
the Red Kafirs are now taking to it. They cadcli fish W'^ith th(*ir luuids 
by feeling under stones and rocks. They also ])iit a baskc't und(*r a. bill 
in the course of a stream (pi. iv, fig. 3) and drive ii^sh <low'n ini.e it with, 
their hands and feet working under stones and thus driving tin*, fish, out ”, 
The common cast net is also employed for catching fish, but ilu*sr* ar<^ 
all very primitive methods and show that tin*, lish an', not in much 
demand in the valley. 

As is characteristic of the fish-fauna of any particuilar va-lley in ( Vntral 
Asia, the fauna of Chitral is poor in the number of spe(iies, only five 
having been found as enumerated above ; while the numb(U‘ of indivi- 
duals of each species, with the exception of Schizothorax esocimis, in 
very large indeed. Sch. esocinvs is representi'd in Dr, Chopra’s collection 


^McClelland, Calcutta Jouru. Nat ffiaL, TI, p. 565 (1842)* 
® Robertson, The Kdfirs of the Bindu-Knsh p. 68 (1806). 

» McClelland, OalmUa Jonrn. Nat But^ II, p. 565 (lhi2). 
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by a single specimen and is probably a casual visitor to the valley from 
the lower reaches of the Chitral River, The paucity of species of fish 
in the valleys of Central Asia is probably <lue to several causes, the most 
important of these, however, seems to be that the waters of the valleys 
, have been colonised^ gradually by the migration of iishes from neighbour- 
ing territories. I have already pointed out that there is no indication in 
this fauna which shows that it is indigenous and that it has not been 
derived from the fauna of the low-lying lands of the neighbouring 
countries The valleys themselves contain, as is indicated below in 
the short descriptions of the stations in the Chitral Vallejo, a fair 
diversity of habitats to permit a certain amount of ^ ecological segrega- 
tion ’ to take place so as to influence the production of new species ; 
but the factors that inhibit the multiplicity of species are very powerful 
indeed. In the first place, access to the valleys of Central 
Asia to the south of the Hindu Kush is through the tempestuous 
torrents that flow all along the slopes of the Himalayas, and it 
will be admitted that the conditions of life are very exacting in 
these swift and turbulent waters. In consequence, NemacMlus, Glyp- 
tosternuni and the Schizothoracinae are the onl}/ 'fish that have been able 
to invade the higher altitudes and establish themselves in the valleys 
of Central Asia. It was pointed out by Griffith {op. cit.) that some species 
of Indian fish extend in the Kabul River up to Jallalabad, to the north 
of which the fauna, so Ear as the fish arc concerned, is typically Central 
(Asiatici. ' It seems probable, therefore, that the small torrential streams 
I llalong the southern slopes of the Himalayas form effective barriers for 
I ||the penetration of sluggish-water species from India and other countries. 
In the Chitral Valley, there are jflaces where Barbus, Oirrhina, Labeo,\ 
etc., if introduced, would probably flourish, but in' the normal course^ 
these genera have no chance to reach the valley. The species, thatl 
were able to cross the barrier, found rich feeding grounds and vast 
tracts of unoccupied territory. In accordaiuie with biological laws, 
they multiplied and occupied every suitaljle niche in the environment 
anci even though they still exhibit marked habitat preference, they 
developed a certain amount of tolerance for variation in the intensity of 
environmental factors. This (ian be clearly seen from the lists of species 
given below under eacdi station. 

The best adapted torrential fish in Chitral is Glyplosternum reticula- 
turn; it feeds on insect larvae, such as the Ephemeropterous nymphs of 
Iron and Blepharocerid larvae, which live on or undeT‘ rocks in very swift 
currents. Oreinus, whicjb is confined usually to the rapids, is a bottom 
feeder and takes up food indiscriminately, though it seems to feed mainly 
on the algal matter encrusting rocks and stones in swift cinTent|. Schi- 
zothorax esocinus is carnivorous, feeding mn young fish and decaying 
flesh ; while 8ch, laUatus feeds on algae, caddis-worms and other insect 
larvae. Both species of Schizothorax live in deeper waters of large 
rivers and can withstand fairiy swift currents. Nemachilus choprai 
lives among rocks and pebbles at the bottom and feeds on algae and in- 
sect larvae. From an ecological s.tudy of the fish fauna of three Central 

^ Hora, FMh Trans, Roy, Roc, London (B), CCXVIII, p. 268 (19B0). 
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Afcjiai-ic rivia'H, Xikolski ^ ]ui.s ,s]i()wn tluiti '' 1lu‘r(‘ art' inatict'd (‘oju- 
luuiiiticH ol! HpcHtitss wilJi dillt'rt'tii' ralt's <>l iltuv td 

It has hocii sliowii hy mo. iha.t Hit' ra-ia <d’ How of ualt'r is iho [triiu*i|ad 
iHiological factor that tlcttoanint's iho tyjH*s of ansociaf i(>n of afiiinals in 
mouiitabi stroaius. A(a*.ordiag to th(‘ nipitHiy of tli<‘ currcni, f lit' Hvt', 
Uhitral species can thus ho a-rrauged in a, st'rit's : (ilfjjjltfsicnHfNf Mituda- 
f/um, Orienus dmial'ns vaa*. (fnjjiilni, Ncontcliilo^ clmpral, Mii:j)(hi>rHx 
laUalm and. BcMzolhofax emunos. .From (an'hdti stations f-wo or inori' 
species were colhKJted, t>ut it should In^ nnnemlK*rt‘d that^ liabita.ts vary 
sometimes within, a very short dist.aaice of one another in t‘h(' sami'. (UC' 
vironment. The five species from (lhili‘a.1, Ijiougli snp«'rlicially timy 
seem to live together, do not a«ppear to <*.ompet(‘ with one anotlu'r tallnn* 
for food or for space. The slow wat(‘rs in (hiti’aJ, cspcM'iaJly th(Ks«* 
containing a rich groAvth of v<‘g(taiion, s('ein t.<» bo t;h,<‘ liaiintsof .young 
specimens and are, no doubt, th<^ inirs<‘ri(‘S of the {hil.ral specios, 

Avshas l)CHm rt‘ma-rk(H[ by (IriHith (op, c//.), tin* tisli of tin* Kmia-r 14iv<'r 
are all chara<terisii(^ of Arglianist-a.in ;SV//, laldotos is widely dist.riluittal 
in Afghanistan l)tdh in, tJu^ Kabul a.?id t.he IIi'lnuMid river syst<uns ; 
Soh, esocmiis ie found in ih<^ Kaslunir Valh'y and in the Kabul and tin* 
Helmaud river s.yst(*ins of Afghanisla-n ; Orvioon sivitoios var. jp'iJjlthU is 
also found in the Kuibid and the llelnuuul river sy,st<‘nis of Argluinisiaaii 
and GlyftostcrriHm rdieukhwi has a. much withu* rangy <d’ distribution, 
being fonnd in theliead-waters of iln^ huliis, tin* Kabul, tin* H.yrdhirya. 
and the Amu-Darya rivers. Tlu^ only t‘n(h*nno sp(‘<a'es in (hitral is 
NemaxhMus chopm whuh, in gent'ral fac.i(‘s, is v<‘ry much lik(‘ its con- 
geners of Central Asia. On acu'ount of its <‘.los(* law'iublama^ t-o 
N, htiihmifmsis Hora,** a, full (h'sc.riplion, with, figur<‘s, of the latt<‘r 
species is included hero to faealitafe n'feremn). 

Dr. Chopra observed that the fish wa'n* niost aJuuidant. at On* junc- 
tions of the side streams with the main riv(*r. Dmtiig .my r<Hu*nt. visit 
to the Tista Valley in May-Jiine ,Uk14, J noti(u*d that tin* lish were t o ho 
found in large numbers at the junction of tju* Kalijliora, st reaan. wit h t ln^. 
Teesta river. During my brief stay at Kalijliora, it- rairu'd h(*a.vily and 
the water of the river was very mu<ldy. Tlu^ water of ilie KaJijliora 
stream was black. I was inform(‘d that tlie bbujk <{ol()ur wasdin^ t-o 
certain friable rocks that lie in the bed of the strea,m. bhud< st ream 
did not mingle with the muddy water for about a hundred yards. Ac- 
cording to the popular belief the fish like the taste of tliis watm* and in 
consequence gather in large numbers at the junction of thci two str(*ams. 
It is difficult to say, whether there is any truth in fids belief or not 
but there seems no doubt that the small streams flowing tlirough dec^), 
forest-covered valleys bring dowm large (jiiantiii(*s of vegetable deSbris 
and detritus with them, especially after heavy rainfall Tliis leads t.o 
a great increase in the available food supply and at the same time largo 
quantities of nutrient salts, derived from the soil, are brought down with 
the current. Another possible factor is that the waters of the small 
streams, on account of the tempestuous nature of their currents, arc 


^ Nikolski, Journ. Animal lUeology IT, 260-281 (1988). 

“ Hora, Phil. Trans. Jlo^Soc. London (B) OCXVIir, pt). 171-282 (1930). 
Horn, Ind, Mus, ZXIV, p* 76 (1928), ^ 
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much more highly oxygenated than those of the main stieaiu. These 
are some oi’ the possible factors that may account for the abundance of 
fish at the junctions of small streams with the principal river of a valley. 

Reference may here be made to another observation whicdx Dr. Chopi’a 
mjide in. the Chi'tral Valley. On the 21th and 25th of July 1929, I)r. 
Chopra was camping lietweeii Daimali and Karakal in the Biimboret 
Valley. Tlie Bumboret is a large river formed of a number of snow-fed 
streams ; it has a rocky bed and tlic water is usually clear. During 
Dr. Chopj'ah stay. t]u‘,ro was a, heavy rainfall in the valley and in conse- 
quence the river was flooded. The intensity of the flood was so great 
that bridges were washed away doAvn the valley and considerable damage 
was done. The water rose very high in the river and became turbid 
and muddy. Tlxese. abnormal conditions must have incommoded the 
iish, as with the suhsidence of water they were found washed along the 
banks in a dead or dying condition. The majority of these consisted 
of Glyptodemimh Telicidainm and the only other fish found on the banks 
was Oreinus siuHtthts var. griffitha. Both the species are specially ad- 
apted to adhere to rocks in swift currents and have undergone struc- 
tural modifications for this purpose ; they are not capable of sustained 
swimming, though tln\y can dart from rock to rock with great raxhdity. 
It seems reasouablc to presume that fislies with such habits, once dis- 
lodged from tluMr moorings, either by the swiftness of the emrent, by 
tlie disturbance (uuised by the suspended pebbles and stones in the 
current ox* by t]u‘ choking ohbet of muddy water in resixiration, are 
proliably ca-rried ]u‘]j)lessly in deep water by the flood till they are washed 
on Mie ba,nks. A, numljer of fishes picked up by Dr. Chopra were merely 
stu])ified and were revived by keeping in water. Tlun'e are previous 
riMiords of similar hajipeuings in Central Asia and other mountainous 
countries. Lt.-Col. h\ M. Bailey once sent me specimens of Nemaclvilus 
])i(^ked u]) by him after heavy floods from the bank of a stream in Eastern 
Tibet. 

The following is a list of stations whence Dr. Chopra collected fish 
in the Chitral Valley. Short descriptions of the stations from Dr. 
Chopra’s Held notes and lists of species of fish collected at each station 
are given. 

Sta. 1. 2()t]i-28th June, 31st July and lst-3rd August, 1929. Cliitral 
or Kiinar River near Chitral town. 

“ A large and broad river of muddy wmter flowing over a bed of sand 
and xmid with some stones and boulders. The current is moderately 
swift and thc3 banks are in most places steep and rocky. There is no 
veg(q*»atiou in the water.” 

i. Ohjplostemvm fcliculaliim McClelland. 

ii. HcMzobliomx esocims Hockel. 

iii. Bcldzolhorax lahialus (HeClolland). 

iv. Oreiniis simmlus var. grifithii McClollaiid. 

Y. NemaeMlus choprai^ sp. nov. 

Sla. 2. lst-3rd July and 19th July, 1929. Pallarga streapi about 
2 miles below Kunisht (Red Kaffir village) in the Rambhur Valley. 

A small stream of dear, rapidly flowing water over stones and rocks 
in a somewhat north to south direction and joining the Rambhur River 
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almost midway between Kiuiislit und Eambliur. Enudically no ]>iaint 
life in water, tlLOUgh. some trees and shrubs on the banks, which a-re 
quite steep in places. The water is considerably warnua* than that in 
the Kambhur Eiver or other streams in the locality/' At 12 noon on 
the 19th of July 1929, the temperature of water in the Pallarga. sti'cam 
was 71*0 F. while that of Eambhur River was only 57‘’-0 ¥, 

i. Glyptostermm retiGniaC-um McClelland. 

ii. Schizoihorax lahiatus (McClelland). 

iii. Of&inhus sinnatus var. griffithii McClelland. 

Sta. 7. 24th and 25tL July, 1929. Bumborct Eiver b(‘tw(H‘n Dainiali 
and Karakal in the Bumborct valley. 

A large river formed of a mimher of snow-fed streams, running for the 
most part from south-west to north-east and joining tlui Eambhur Eiver a. 
few miles above Ayun befoie falling in the Chitral River, It has a v<n*y 
swift current of char watej‘ flowing oven* stones an<l boul(I(n‘s and irri- 
gates by means of side channels an extensive area of land." Heavy 
floods killed the fish and washed them u}) ih<‘. banks. 

i. Olypioskrmm utmilatum McClelland. 

ii. Ormvu^ siumtiia var. griffithii McClelland. 

Sta. 8. 4th August, 1929. Lutkuh River at Bheglior. 

A very large stream of moderately swift (nirr<‘nt witli wa,t<^r almost^ 
dark with suspended mud and clay, flowing ov(‘:r a nion^ (U‘ l(‘,ss sandy 
bed, with comparatively few stones and boTihh'rs. No V(‘gt‘1ati(>n in 
the stream." 

i. HcMzothomx lahiatus (McClelland). 

Sta. 9. 5th and 6th August, 1929. Lutkuh Eiver near Ilot-KSprings. 

A large stream of rapid current with clear water flowing ov(U‘ a. bed 
of stones and sand. No vegetation." 

i. Qlyptosternum reticuMum McClelland. 

ii. Schizolhorax lahiatus (McOlelland). 

iii. Oreims sinuatns var, griffithii McClelland. 

iv. Nemachilm chopro/i, sp. nov. 

Sta. 12. 20th-27th August, 1929. Mastuj Eiver b(‘twc<ui Kogluuai 
and Mastuj. 

A large river of muddy water and swift current flowing for th(^ most 
part over stones and boulders, with occasional patches of sand and mud, 
between steep banks. No vegetation of any kind in tlu^ water." 

i. Olyptostenmm reiiculaium McClelland. 

ii. Bchizothorax lahiatus (McClelland). 

iii. Oreinus sinnatus var, griffi.thii McClelland. 

iv. Nemachilus choprai, sp. nov. 

Sta. 13. 29th August, 1929. A small stream near Surguz in the 
Mastuj Valley. 

‘'A stream of clear water, originating from some springs and fed 
by other springs along its course, with a moderately swift curr< nt flowing 
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oyer a bed of sand and stones, and witb plenty of vegetation consisting 
of glasses and algae.” 

i. Oreinus sinuatus^siv. griffithii M.GOlella.nd, 

Sta, 14. Both August, 1 929. A small stream above Chanm in the 
Mastuj Valley. 

'' Tlie stream is fed by a number of springs along its course, lias clear 
wa,tor wdtli plenty of vegetation and a bottom of mud and sand with a 
lew stones.” 

i. JSfemachiltiS choprai, sp. nov. 

Sta. 15. 6th and lOth Septem1)er, 1929. Small spring-fed stream- 
lets between Tar and Drosh. 

Small streams of clear water, and slow current used in some places 
for irrigation, with plenty of vegetation and a somewhat muddy bot- 
tom.” 


i. €llyptosierfbum reticulatum McClelland. 

ii. Sckizothoraa: lahiatus (McClelland). 

iii. Oreinus simatns var. griffithii McClelland. 

Sta. 16. 15th and 16th September, 1929. Ramram gol near its 
junction with the Chitral River below Arandu. 

A largo hill stream of clear water, with swift current flowing over 
stones and boulders and without any vegetation. ” 

i. Glyptosternum reticulatum McClelland. 

ii. Schizothorax lahialvs (McClelland). 

iii. Oreinus simiatus var. griffithii McClelland. 

Before giving tbe systematic account of the collection, I wish to express 
here my sincerest thanks to Dr. B. N. Chopra for the valuable informa- 
tion he has supplied to me during the preparation of this report and for 
his helpful suggestions and to Dr. B. Prashad for going through the 
nuumscript. Mr. R. Bagchi has made all the drawings, except those 
of Ncmachilus Jeashmirensis Hora, under my supervision with great 
care and skill and for this 1 am much obliged to him. 


Glyptosternum McClelland. 

1842. Giyploslernon, McClelland, Calcutta Journ. Nat, Bist,^ II, p. 584. 

1860. Glyptosiernon, Blyth, Journ. As. Soc. Bengal, XXIX, p. 152. 

1876. Bxostoma, Day (in imrt). Fish. India, p. 501. 

1889. Bxostoma, Day (in part). Faun. JSrit. Ind. Fish,, I, p. 108. 

1889. Glyptosternum, Vineiguerra, Ann. Mas. civ.-sioz. Nat. Genova, XXIX, 
p. 245. 

1905. Parexostoma, Began, Ann. Mag. Nat. Hist. (7), XV, p. 182. 

1911, Parexostoma, Began, Ann. Mag. Nat. Hist. (8), VIII, p. 664. 

1922. Glyptosternum, Hora (in part), Pec, Ind. Mus., XXIV, p. 33 (foot-note). 

1923. Glyptosternum, Hora (in part), Pec. Ind. Mxis., XXV, p. 30. 

1923. Glyptosternum, Annandale (in part) Ann. Mag. Nat. Hist. (9), XII, pp. 
673-577. 

1925. Parexostoma, Xorman, Ayin. Mag. Nat. Hist. (9), XV, p. 572. 

1931. Glyptosternum, Myers, Lingnan 8cL Journ., X, p. 260. 

1932. Glyptosternum, Hora, Ann. Mag. Nat. Hist. (10), X, pp. 176-179. 

1933. Glyptosternum, Smith, Journ. Siam Soc., Nat. Hist. Suppl.,FK, pp, 70-74. 

193 A Glyptosternum, Berg, Poiss. Faux Douces, V. P. S. S., 3rd ed. pt. ii, p. 

696. 
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hi J02li and more particularly in 1923, .1 to tJio genus (Jli/jh 

tmlemum. a grou]> of Sisorid lislics in wrliicli tlie st-riK^turc* ol 
fins agrees witli MoGIellaiwrs descri])tiou of t]u‘ lius of (u rvinudahutu 
This structure is so nuinirkablo that Blyth st^cuns to [uiv(‘ Iksui gr(sitl,y 
inliuenced by it in restriotiug the name (Ihfj^flitslu'nuin to (/, rilHudnlimi, 
which thus constitutes the type of th(‘- genus- Though ati tJu’^ ( iru(\ 
1 was lully aware of the heterogenous natur<‘- of (he a.ssiunblu.g(‘. I i‘(9(‘r» 
red to GUfi)loslerniU}i. it was not possible then (-o divi(b‘. i1< iut'<» geiuu‘a 
as the name Glyptostemum. could Jiot be applied to any of tJi,e lornis \v«tb, 
certainty. Itegan"^ and Myers {op, cit,) ]i.av<^ also ifidie;il(*(M]ia.i uulil 
(r« fcMc-ulalWH. is rediscovered and redescrib(Hl il- is not. possibb^ in a.rrive 
at a satisfactory solution concerning the applu*a.tioii of this geiuuic iianu*. 
Recently, howev(3r, 1 gave reasons to b(^ii<‘V(^. tJiat '' I^(urxoMA)o«t ^^tohe- 
zkaef^ a widely distributed sp(‘(ucs in the western piirts of (jtuii.raJ Asia,, 
is yiitli Glyplosterntim a,nd jaantiMl (Uit that- of t-he, 

several genera, into which Glyptosternoid fishes ]iav(‘< beiui dividtsl, J^arex- 
ostoma Eogan becomes syaronymous with Glyyio^ffAAnini- Mc,((lella,nd. Tiiis 
supposition has received further support from llu*. fa-c-t- that lVb*-Gl(‘llan<rs 
species have been rediscovered^ from tlie Kabul liiver n(‘a,r Kabul in 
Afghanistan. The Surgeon to the British L(>ga,tion a,!'. Ka,bul ma,d<‘. a. 
small collection of fish in the Paghniaii Riv(n‘, a {,ributa,ry of ifu*, KaJnil 
River, and this included a sperumen of Glyptoslemnoi^ rvlienliiUnH (or tin* 
hitherto well known species Parexostonm tsloliczkav). This dis(*-ov(U‘}' 
leaves jio doubt about the hlcntity of M<t((I(^llaaHrs (/, reiietdolum <h^s- 
cribed from Sir-i-(Jhasluna, the. soiinai of t]u‘ Ka,ljul Riv(M‘. l^'rorn 
within the limits of Afghanistan the specues has a.iso, Ixam <)bta,iu,ed in 
Bannu Anderab River ^ ol; the Oxus 8yst(mi, a, bout 79 inihvs north of 
Kabul. Both Smith and Berg in their rta^ent vvoi‘ks Ji.a.v(‘ nplnhl my 
views regarding the generic identity an<l lifnits of Glypiodvrooot Mc-CJlth 
land. In view of this evidence it is now ]jossil)le to s])lit u[) t/h<^ <uuu- 
positc assemblage and to define the generic limits of ea<*h group. 1’he. 
genus Glyptoste.nmm may be characterized as follows : » 

The genus Glyptostenmm comprises large-sized and grtadly Hatt'iuu^il 
Sisorid fishes in which the head and the ant<‘.ri(>r jawt of tin? body are, 
depressed and the tail is compressed from side to side. The skin is soft 
except on the ventral surface in front of thes aaial-opening when*, it is 
thickly or sparcely covered with soft papillae. TIui eyes are minute, 
almost indistinguishable; they are subcutaneous and are situat(3d on 
the dorsal surface of the liead. The mouth is transverse and is sitxiated 
considerably behind the tip of the snout. The teetli, arc point ch I, those*, 
of the upper jaw form a band which is produced liackwards at tin*, sides. 
The teeth on the lower jaws form two bands which are pointed towards 
the sides. The fold of the lower lip is broadly interrupted. Therc^ an* 
8 barbels, 2 nasal, 2 maxillary and 4 mandibular ; the mandibular barbels 
are provided with very broad bases and on the ventral surface in their 


^ Regan, Ann, ^ Mag. Nat. (9), XI, p. e09 (1923). Berg {Bull Amd. Hci, 
U, JS. B. S,f -p. 1267, 1931) used the name Qlyptoatemum for species of the genus 
Qlyptothorax Blyth. 

Hora, Jonrn, Bombay Nat. Mist. Boo., XXXVI, p. 697 (1933). 
a Hora, ibid., XXXVU (in prm). 
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oukr lialviss !>ear .striated pads of adhesive skiti. The gilhopeningwS 
arc wide, extending to the Vinitral surface lor a sliort distance. The 
gill-membrtuie is broaxl and free throughout its length. I he fins are 
without s]>ines, the first ray of tlie pectoral and vcntj*a] fins soft and 
pinnate, giving off soft, ])ointed ca.rtila.gi nous 3*ays along the anterior 
margin, whicli ar(‘, enveloped in t!ie membrane of the fin The dorsal 
is situated above or slightly behind the ]>ectora,ls, but entirely in a.dvamm. 
of the vcmtrals. Tiie a.dipose fin is long and low. The paired Ihis arcj 
broad, ronnd(‘,(l aiid liorizoutafly placed ; they are vertical in their inner 
aaid horizontal in tlunr outer halves. Tiie skin on the ventral surface 
of the first ray of tlu^. j)aircd fin is corrugated in pinnate folds for tiie 
purposi'.s of adhesioi. The caudal (la is truncate, obliquely truncate 
or somewliat roiuided. The air"l)]a(Ider is greatly reduced and enclosed 
in two bony capsules. 

Types pedes, reilculatam McOlelland. 

In view of the uncertainty prevailing a])Out G, reticulatum sug- 
gested in L92:^» that G. lahialmn, McOlelland should be considered as the 
type of OlyploslenuiNf instead of G, relicidalum. Myers ^ has ])ointed 
out that this suggestion is in violation of the International Eules of 
Zoological Nomencl«a.tiire, l)ut in vi(‘w of the UHliscovery of G. ■retieiihitnm 
no U(WY g(‘notyj)(‘. mual be considered. 

Geofjrapkieal Dlskibiitmi,- “h^o far only t.wo speuaes ar(‘. known in 
this gtmus. Glyptostermun mmidatu.m (Eegan) is known from ICastern 
Tib(?.t (fJiasa and (}ya,ng-tse) and Sikkim; wherea,s the other species 
G, retiaalMum MdJlelland is widely distril)uted in the head waters of 
th(‘. Indus (Basgo, vSniHuna, IjcIi, Ladak and the Kashmir Valley), of the 
"Kabul River (Sri-i"01iuslunah, Jiilraiz'b Eaghman and the Chitral Valley), 
of tluj Syr-Uarya a, ml the Atnu-Darya in Eastern Turkestan (Oxiis 
Syst/cun). 


Glyptostemum reticulatum McClelland. 

1842. Olypiosf.ermni reUeulalus, McGIolIaiid, Calcutta Journ, Nat, Hiut,^ fl, 
‘p. 584. 

I SCO. (Hyptmiermm rciiculat't(,% Blytk, Joum, d,?. Bmgal, XXTX, ]>. 155. 

1 87B. p]M)doim. IStolic.zkae., Day, Proc, Zool, Hoc. London, p. 782. 

1877. hlxodonia Htoliczkac, Day, Piuh India, p. 502, pL exvii, flg. 5. 

1878. Pmdoma, Hloliczkac, Day, HcL Rc.s. :ln(l Yarkand Mm. lohUiyology, 

p. 1, pL i, Og. L 

1880. Pxoakmu HU)llczkae„ Day, Pawn, Brit, I ml., Fish., T, p. 110, %. 45. 

1 880. Fxoatoma OueJmnini, HovKcnHfcein, Md. biol., XI 11, x)« ^0. 

1800. Bxostoma Oachanmi, Hcrzeiistein, Bull. Ac. Ht. Pfitersburg, XXXIII, 

p. 120. 


^ Hora, Rcc. Ind. Mas., XXV, p. 35 (1923). 

'** Myors, Lingnan Hci. Journ., X, p. 260 (1931). 

’* According io Day {Ic.hLhyohgy Hci. Hm. 2nd Yarkand Miss., p. 10, 1878, foot-note), 
(IrifOtlpB romark {OalcuUa Journ. Nat. Hist., 11, p. 564, 1842) regarding the most remark- 
able dark coloured Loach-like Hilurus, which is not uncommon about Julraiz ” probably 
refers to a species of AmUyeeps. In my revision of the genus Amhlyccps, I have in- 
dicated (i?ec. Ind. Mus. XXXV, p. 610, 1933) that .4 has never been recorded 
from any place west of the Xangra valley. 1 am of opinion that in his remark about 
^Ujoaohdiko Hihirus"^ Griffith made a reference to Oly plaster ml m reticulatum which is 
found in abundanoo at tSir-i- Ohashma. 
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1905. JjJxostoma iStoliczhaet Boi’g, Byby TnrkeMana, p. 211, lig. 31.^ 

1905. Farexostoma StoUczkm, Kegan, Ami. May. Nat. NiM. (7), XV, ]>. 185. 
1907. Mxostoma gracilc.^ Oraziauov, Trudy Otdela Ichtyologii, IV, p. 58. 

1907. Exoatoma lahmx, 

1908. JUxostoma stoUezkae, Berg, Nzhegodnih Zoologicho»skago Muxsya' Akadmivil 
Ncmh, Xni, p. 450 (1908). 

1916. Parexostoma stoUczJcne, Berg, Poiss. Manx Douees Jin, me, p. 571, ligH. 
289, 290. 

1923. Glyptostermvm $toliczka&. Bora, liec. Pul. Mu 8 ., XXV, p. 37.^ 

1925. Parexostoma stoliczkae, Norman, Ann. Mag. NaL Hist. (9), XV, p. 572. 

1932. Glyptosiernum, reiicu latum, Hora, Ami. Mug: Nat. Hist, (10), X, p. 170, 

%• . . 

1932. Glyptoster'immreticulainmjHovsi., O'ur. 

1933. Glyptostenium reticulak/m, Hora, Jovrn. Bombay Nat. Hist. Boc., XXXVI, 
p. 097. 

1933. Olyplosternmn retimlaiiim, Berg, Pioss. Manx Donees XJ. E. B. B., 3 ocl, 
pt. ii, p. 597, figs. 549-551. 

1934. Glyptosternum retieulalnni, Hora, Journ, Bombay Nat. Hist. Boc., XXXVl I 
{in press.) 

From the above synonymy it is clear that Glyptosternum fetioulatum. 
instead of being an obscure species as hitherto believed to l)(^, is a well- 
known representative of the Sisorid group of fishes. Several anthons 
have described it and published its illustrations under the tith‘. Exostoma 
stoUczhae'\ T, therefore, do not propose to rcdescribe the spe(9eH 
here, but in view of the abundant material before mo fiom the Cliitral 
Valley the* following notes should prove useful. 

Day (1876) has already indicated the remarkable variation in the 
comparative length of the head to that of tlie total length in this species. 
I have noticed that such a range of variation exists in the relaiiv(‘, jiropor- 
tions of all the principal organs. For instance, the length of th(‘. (‘aiulal 
fin is contained 6*4 — 9*8 times in the total length including tlie caudal. 
In smaller individuals this fin is relatively longer. The head is also 
proportionately longer in young individuals ; the haigth of the head is 
contained 4*9 — 6-2 times in the total lengtli witli thc^. caudal and 4*2 
— 5*6 times without it. The depth of the body is also variable but it 
is not in any way correlated with the she of tlie specinam ; it is contained 
7-3 — 10’5 times in the total length with the caudal. The caudal peduncle 
becomes proportionately longer with the growth of the fish ; its least 
height is contained 2*6 — 3-4 times in its length. Tlui iiicreasci in the 
length of the fins does not keep pace with the growth of the fish. In 
young specimens the pectorals are separated fj oni the ventrals by a short 
distance, and the latter are separated from the anal by a still shorter 
distance. While in fully grown examples these fins are considerably 
removed from one another. The longest ray of the dorsal is greater 
than the depth of the body in specimens up to 110 mm. in lengtli while 
in larger specimens it is considerably shorter than the same dimension. 
For further details reference may be made to the table of mcasunmients 
on page 291. It seems pirobable that the variability of the species has led 
to its being described under so many different names in various parts 
ot its extensive range of distribution. 

Distribution . — It has been pointed out above (p. 287) that Qlyptos- 
ternum reticulatum is widely distributed in the upper reaches of the Indus, 
the Kabul, the Amu-Darya and the Syr-Darya Rivers, Thus the species 
is found in Eastern Turkestan and in the mountain regions that border 
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it on the south and west. In the Chitral Valley, Dr. Chopra obtained 
2151 speciirieus from the following localities: — 

(i) 37 sj)eciiuens from the Chitral River near the Chitral town 

(Bta. 1 ). 

(ii) 18 sjteciniens from the Pallarga Stream 2 miles below Kunisht 

in the Ranibhur Valley (Sta. 2). 

(iii) 154 s])(‘oimenB from the Biimboret River between Daimali 

and Karakal (Sta. 7). 

(iv) 2 specimens from the Lutkuh River near Hot-sx)rings (Sta. 9). 

(v) 1 specimen from the Mastuj River between Koghazi and 

Mastiij (Sta. 12). 

(vi) 1 specinum from a small spring-fed stream between Tar and 

Drosh (Sta. 15). 

(vii) 2 spcHamens from the Ramram gol stream near its junction 

with the Chitral River below Arandu (Sta. 16). 

It is clear from the a]}ove tljat G. retictdatum is found all over the 
Chitral Valley and that it is abundant in large rivers and streams. Dr. 
Chopra has observed that the species is commonly found near the junc- 
tion of the side streams with the principal river of the valley. Owing to 
th(‘. lu^avy floods in the valley, a large number of fish were washed on the 
Imiiks of tiie Bumhortit River and were picked up next day in an almost 
dead condition. 

Berg remarks that G. reticulutum {=^- Parexostofna stoUezkae) ‘lives 
under stones Dr. Chopra has also observed that in the Chitral Valley 
tliefiab lives in fair numbers under stones and rocks. The species lives 
in larg<j and chiar streams with rapid-flowing current and with the bed 
strewn with rocks and boulders. Except for the algae and slime that 
cover the rexiks in such situations; Dr. Cliopra did not observe any vege- 
tation in most of these streams. The nature of the food of these hsJies 
(vide infra, p. 290) shows that they brouse over the exposed surface of 
rocks where they must live under the direct influence of the swift current. 
So it seems probable that a bed of smooth rocks is essential for these 
lishes, that their feeding grounds are the exposed surfaces of rooks and 
that they seek sludter under rocks when frightened or when not feeding. 
These habits correspond very closely to those of the fishes of the genus 
Gar fa and other hill-stream fishes. 

Sexual Dimoffhism and the Frajportion of Sexes in the po'pulation , — 
In Glyptosternum rcticulaium the males do not possess any well-maihed 
secondary sexual characters ; but by dissecting a number of specimens, 
I have been able to find some difference in the region of the anus by which 
the sexes can be distinguished readily by a superficial examination of the 
specimens. Behind the anal opening, there is a deep groove. In the 
male a sharp, conical, well-developed papilla projects behind the anus 
in this groove ; whereas in the females, there is nO anal papilla but the 
anal opening is bordered laterally by two prominent lips which cover the 
groove behind the anus. Judging by these characters, I have been able 


^ In my note on <7. retimlattim in the Annals I mentioned only 176 specimens. Un- 
fortunately, I overlooked to count the specimens in one bottle. Four specimens bave been 
presented to the British Museum (Nat. Hist.), t-wo were sent to Hr. Gl. S. Myers and 
a dozen specimens to the Zoological Museum at Moscow. 
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to divide the 209 vSp<‘ciiiienH Iiiiu 122 uiale« and 87 .feiaiil(‘.s. 8o far a.s 
can be jud^a^l by these figures, it secerns that tnah^^s predoiuiiuite iu tlu‘ 
population; tliey form 58*4. pea* cent as against did) per cent fenml(‘s. 
Of the J48 specimens from the Binnbor(‘.t River (() speciimais from this 
locality have been ]>r<‘s<mte(l to outside institutions) th(U'(‘. a, re 78 ina.les 
and 70 females giving a ])er<amtago of 02*7 mahss and 4'7*2 hnnalt^s. 
As has been indicated ai)ove, tliese sj)(‘(*iinens wei:t‘- piclonl up from tin* 
banks of the riven* after a heavy flood. In thes(i circumstanc(Ns tin', maltss 
and females must havti been e([ually adected and judging from tlu^ 
above Hgures there is only a negligible higlun* perctmta»g(‘- of males oviu* 
tlie females. The hgures indicate tliat the males a,ud hunalcs oe-cui* 
in almost equal pro])ortions. The i‘<a,nales are- probably less activ<^. 
and of more secretive ]ia])its tlxan the males and this would acciount 
for the preponderance of males over females from other localities. 
The samples are, Jiowover, not su flic iently" large to permit of any g(m(‘.rar 
lisation. 

Biomjnics,- -The alimentary canal is not V(iry much convoluted ; 
its length is 0*94 of the total lengtli of the flsh. On a-a examination 
of the stomach-con bents of about a doiien and a half sptHumens, 
it was found that tlie fish feeds on tlio f1att(me<I hirvat^. of 
Epliemeroptera, such as Iron and otlnu* He})tage.niid larvae, aaid the, 
BphemeredUd nymphs, on the larvae and pu})ae of Tricliopt(i,ra a.nd 
the larvae <an(i ])upao of Bl('pliarocerida.e. Among tlir^ stomach- 
contents were a few other larvae of the Baetis-type (Epliem(h*optera-) 
as well as Cliirouomid and oiher liighly spindalised I)ipi<‘rous 
larvae. The major ]>art of the food consists of tlu*. Tlcptagimiid nymphs 
of the iro/i-typi?. All tluiso insect larvae are sjXHaa-lly adapf't^tl to live <m 
or under the expos(*.(l surfaces of rocks in v(uy swift currents,* in fa,(d; 
the Blepliaroccrid larvae cannot live and hav(^ not y<d» betm found in 
slow currents. It is reasonable, therefore, to coiudiuh^ that (Hypio- 
sie^nttm rehcidatum exposed, smootli surfaces of rocks in swift 

currents for the purpose of feeding and that it also HcixmheH for tln^ 
Heptageniid nymphs under stones. The relativcdy larger size whi(di this 
species attains (Day^s largest example was 175 mm. in lengtli, B(‘rg had 
examples 215 min. in length and in the pr<^s<mt matcjrial tlie la,rg<?st (ex- 
ample is about 230 mm. in total length) shows that it lives in somewhnt 
deeper waters, for large size is a distinct disadvantage in shallow 
waters. The fish is perfectly adapted for the ty])e of habitat depicted 
above. Its flattish ventral surface can bo closely apidied to the Iiard 
substratum and by means of the broad, corrugated, outer ray of the 
paired fins it adheres to rocks. The structure of its paired fins furtlu^r 
shows that the fish vigorously pumps out any water that flows on its 
under surface thus creating a negative pressure for the purposes of ad- 
hesion. The broad and reflected lips and the broad maxillary barliek 
with corrugations on their ventral surface help in adhesion. There is also 
no doubt that the papillae on tlie ventral surface arc used for the sann^ 
purpose. The large and unspecialised gill-openings show that the fish 
breathes continuously ; but its large gill-membrane would indicate 


' Hora, “ Ecology, and Evolution of the Torrential Pauna/’ PML Trana, 

May. Boc. London (B), COXVXiX, pp. 171-282 (1930)^ 
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that the respirafcioii is iaitiated and carried oa by its liappitig movoiaeuts. 
On rooks the fish seems to crawl with the help of its paired fins by iisin^ 
them alternately and it is likely that the lips and the associattKl stnu*,- 
tures also help during progression. Its powerful and in uscaihir tall 
is no doubt used for darting movements from rock to rook. (I, retHudu- 
turn is a bottom-dwelling fish, and is not co»pablo of sustaitnul swimming 
in swift currents. It is probable that the broad, lunatic bsaid of ti^d’h 
on the upper jaw is used for rasping off from the rociks cncirustiiig or- 
ganisms of the type of Blepharooerid larvae and nyinphn of froth, 

The teeth on both the jaws are sharp and pointed ami are tlireot(Ml 
backwards. Between these two sets of teeth the scraped food has little 
chance to escape. The gill-rakers are long, broad and ])ointe(l, and are 
closely set ; they decrease in si;?:c on the posterior gill-aa*clios. 

In 1923, I {op, oit,, p. 34) exjiressed the opinion that Olyptoslernam 
stoliczhae'' and 6r. maculatum represented the less sp(>cia.]iz<‘d members 
of the assemblage denominated as Glyptosternumf and from tlui simple 
nature of the lips and mouth, tooth-bands, gill-openings, ]>aired lins and 
general facies T was misled to regard them as ancestral forms of Glyp- 
tosternoid fishes. Later work^ has shown that on account of life in dticpm* 
and less turbulent waters of the Highlands of Central Asia as (jornparcnl 
with those of the small Himalayan streams, f?. ret/ioulalutn ha,s assumed a 
mask of apparent simplicity and that its simple organisation is t.he, 
result of retrogression and in no way represents a truly [irimitivt^. 
or ancestral condition. These conclusions are born<^ out by the 
of streams in which specimens of Glypiodermim wercs collcct(^d by 
Dr. Chopra in the Chitral Valley. 

Local Name,~AoootAmg to Dr. Chopra Glyptostermm reticidnlum 
is known as Karniatehhi among the Kafirs. 

SchizothoraK labiatus (McClelland). 

1842. Macoma labiaias, MoClollaiid, GalcuUa Jonrn, NaL Mid, IT, p. r»78, pi. 

XV, fig. i. 

1842. Bchholhomx Uit&himnat MoOlclland, ibid,, }>. 580. 

1808. liaconid labiak(s, Gunther, Cat, Fink. Brit. Mua, Vll, p. 102 (fout-noio). 

1808. 8chiz()thorax ritchianns, Gimthcr, ibid,, p. 168. 

1877. 8cMzolhorax EUchimins, Day, Fiah. India, p. 531 (foDt-n(>t(i). 

1877. ScMzothorax Inhiatus, Bay, ibid,, p. 5.32 (foot-noto). 

McClelland’s description and figure of ScMzothorax labialun, tliough 
meagre and inadequate, arc sufficiently clear as regards the most distinc- 
tive feature of the species— the nature of the lips. Since Mcdk^lland’s 
original aecoiuit, no observations seem to have been made on Soh. lab-iatu,s\ 
owing to the fact that no specimen was liitherto available for study. 
The species was desc.ribed from Griffith’s drawing and the specimeius, 
which were “ accidentally left behind with the Ornithologic.al i)ortiotii 
of the collection ” by Griffith, seem to have boon lost in transit. 
McClelland’s characterisation is as follows : 

“ Length of head greater than depth of body, and iiqual to a fourth 
of the entire length. Tnter-maxillary very protractile and covered with 
a thick adipose integument, a thick, trihbed iiilrf/imicn/ to the lower jaw, 
cirri terminating in trident points. 


Hora, Phil. Trans, Roy. Soc. London (B), COXVIII, p. 237 (1930). 
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D. I : P. 19 : V. 10 : A. 7. 

Intestine short, disposed in 3J or four double folds. 

Habitat. — Pashut, Koonar River near Jallalahad. — Griiffith’s Mss. 
Mr. Grrifhth remarks that this singular form is nearly^ allied to the 
Lalpore species, but that the intestines of the latter arc infinitely longer, 
nor is there any enlargement of the lips in the latter ; but this last 
character Mr. Griffith remarks is not so remarkable in young specimens.” 
(Italics are mine). 



Text-fjg. 1, — Lateral view of a largo specimen of Schizothorax lahiatns (McClellaiKl) 
from the Pallarga stream (Sta. 2) xj. 


As a rale, iti Sehizoiliorax the lips are moderately fleshy and it is only 
in a few characteristic species that they are greatly enlarged. So far 
as I am aware the lips are hypertrophied in Sch. regelU Ilerz.,^ of which 
a single specimen is known from the Amn-Darya, and in Sch. baileyi 
(Lloyd)*-^ known from two specimens collected at Gyangtse, Tibet. 
Whereas in these two species the posterior lip is bilobed, in Sch. lahiatm 
it is trilobed and forms a very characteristic feature of the species. In 
another specieiS— ritcMeana — described l)y McClelland from Afghanis- 
tan, the lower lip is trilobed. It is characterizes 1 as : '* lie fleeted ^^oetcriof 
margin of ike lower Up trilobate ; lips broad, round and soft ; width of 
the mouth equal to about | the length of the lower jaw ; which is narrow 
at the apex ; snout narrow and compressed ; dorsal spine large, scales 
very small, lateral line raised, body spotted.’’ (Italics are mine). In 
a large series of specimens collected bv D’l*. Chopra from the Chitral Valley, 
there are quite a number of specimens in wliicli the lower lip is greatly 
enlarged, whereas in the majority of specimens the lips are of the 
ritchieana-typ^. Moreover, all possible gradations are found in the 
collection before me between the two types of lips. Fortunately 
McClelland sent a specimen of ritcMeana to the Museum at the India 
House whence it was transferred to the British Museum and later served 
for GiintheFs description of the species in the Catalogue. The Chitral 
specimens agree with Gunther’s description and there seems to me'iro" 
doubt that Sdh. labiatus mid Sch. ritchieana are synonymous. Both 


^ Herzenstein, .FiscMt in 'PFm. Bes. Przewahhi QmtraUAs. Beis. ZooL, III, pi. ix, 
%. 1. According to Borg (Foiss. Faux Dovees U. B. B. 8 . 3rd Ed., pt. 1, p. 4-58, 1932), 
8ch.regeUii8st, HynonyiRoi Beli.fedtschenkoiKoBslGrsbndthQ^t the enlarged lips are of the 
nature of secondary sexual characters of the male. In 8eh. lahiains lioth sexes possess 
enlarged lips. 

2 Lloyd, Bee. hid. Ihis., II, pi. xxv, %• 2 (1908), 
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McOIdlaiul and Giintlier oliservecl that in the lielmaiid Eiver exjuufd<*H 
the dorsal spiue is relatively small. The Chitral collection shows tliat} 
tlie dorsal spine is very variable in this species. In certain examples 
it is strong and well clevclojjcd, wlieroas in others it is ratlua* JVid)le a,iid 
flexible. But in every ca.se, it is conspicuously serrattnl postcvriorly. 

Bay included Seh. labiattis in tlic group of sjXHues c]uira.ct(‘ri;^tHl by 
the '' Lower labial fold inteiTUptcd but this is obviously wrong. 



Tkxt-kko 2^Vonii*al Huitaec of head and anterior part of body in two s[)r(;iiru‘n.s (»r 
about ^ual of Hrhho hhomx hihidlux (iVr(^Oi(d!a,n{l) showiiijj; iii sizt* 

and form of lower lip; oic., X|. 

(i. 'I’ruo lahtaluM typ<‘ ; b. rilchicaiut lyp<‘* 

In a number of young specimens it is obstnwcal tliat tlu'. (uaidition of 
lips and jaws is intermediate l)etween Hehizothorax a.nd Orvimls. Hindi 
a condition appears to have resulte<l from hyliridisation {^mde infia 
p. 307). 

McClelland, on the observations oL Grillith, stated that AVA. ckn/so- 
chlora has miie-h in common with ScK labiatu,s. The resimihbuHu^ is 
probably closer with the specimens of Sch. hbiaUis in whicdi tln^ lowin' 
lip is not well developed. The two species' can, howcviu*, b(^. rtMidily 
distinguished by the following features 

In Sell, labiatus the body is more slender and the liciad is c.onsiderably 
pointed ; the labial fold is well developed and promimuitly tii'ilobi'd ; 
'the commencement of the ilorsal fin is almost midway lietwxnm the. tip 
of the snoxit and the base of the caudal fin, and.thc anaJ scales arc very 
small, considerably less than half the diameter of the eye. 

Schizotkorax labiatus may be redescrihed as follows 

D. 3/8; A. 8/5; lb 18-20; V. 11-12; 0. 20. 

Schizotliofax labiatus is a narrow, elongated s]>ecies in which the body 
is subcylindrical and both the profiles are slightly arched. The ventral 
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surface of tiie heacl and the anterior part of the body are flattish. The 
head is large and pointed anteriorly ; its length is contained 3*7 — 4-4 
times in the total length without the caudal. The width of head is 
almost equal to its height at the occiput and is contained 1*6 — 1*7 times 
in the length of the head. The snout is smooth, but in some specimens 
it is studded with sharp, wart-like protuberances. These structures 
are usually characteristic of the males but certain ripe male specimens 
were without them. The eyes are placed laterally slightly below the 
dorsal j)rofile of the head and are not visible from the ventral surface ; 
they are situated in the middle of the head or slightly nearer to the tip 
of the snout than to the posterior margin of the operculum. The dia- 
meter of the eye is contained 5*3 — 7*6 times in the length of the head, 
2*1 — 3*3 times in the length of the snout and 1*7 — 2*5 times in the inter- 
orbital width. The interorbital space is flattish and is marked with a 
short, longitudinal bony ridge in the middle with two other low ridges 
on the sides. The mouth is inferior, horizontal and greatly arched ; it 
is bordered by thick and fleshy lips which are continuous at the angles of 
the mouth. The lower lip is trilobed, the side lobes are free while the 
middle lobe is only free at the tip. The structure of this lip is subject 
to great variation as indicated above {vide sv.pm, p. 293). The lower 
jaw is sharp, shovel-like and covered with a thick, horny sheath. There 
are two pairs of well developed barbels which are longer than the diameter 
of the eye. The gill-openings are moderately extensive. 

The depth of the body is contained 4*4 — 5*6 times in the total length 
without the caudal ; it is covered wdth small scales which are inconspi- 
cuous on the ventral surface in front of the ventral fins. The lateral 
line is slightly raised and there are about 1 07 scales along it and 28 rows 
between it and the base of the dorsal spine. The tiled row of anal scales 
is rather indistinct ; the largest scale being less than half or about half 
the diameter of the ^ye. 

The commencement of the dorsal fin is opposite to that of the ventral 
and is almost equidistant between the tip of the snout and the base of 
the caudal fin. The dorsal spine is strong and horny or feeble ; its length 
in middle-sized specimens is contained 1*0 — 1*2 times in the length of 
the head. In older specimens the spine is proportionate!}' shorter, its 
length being contained 1*6 times in the length of the head. The spine 
is strongly serrated posteriorly. The posterior margin of the dorsal 
fin is slightly emarginate. The pectoral fin is shorter than the head and 
its outermost ray is the longest ; it is separated from the ventral by 
a considerable distance. The anal opening is situated at the base of the 
anal fin and is considerably removed from the ventral fin. The anal 
fin, when laid fl.at, does not reach the caudal fin. The caudal fin is 
deeply emarginate. The caudal peduncle is strong and muscular; 
its least height is contained 1-6 — 1*9 times in its length. 

In Yeiy young specimens the body, is marked with short, black streaks. 
In half-growm and adult specimens the body is uniformly silvery with a 
slightly darker tint on the dorso-lateral surface of the body. 

Air-bladder.— The air-bladder of ScMzotkorax labiatus shows consi- 
derable variation as regards the form of the posterior chamber. In 
adult examples the walls of the bladder are thickened, fibrous and 

li 
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inelastie.. Tlie anterior cliaiubcr ifcj of tke rioriiial C-ypduoid fotni, \vli( 0 *ea« 
the postciior chamber 18 long aii<l narrow, hi one specimen the posterior 
chamber was found to b(‘ constricted in two places a,symnietrically so 
that the bladder appeared four chambered. In a young specimen 
posterior chamber was slightly narrowed in tlie middle. Similar varia- 
tions also occur in the liladder of iheinus sinuatus var. grifilhiL Tlu^. 
significance and the probable mode of origin of these a.bnonnaJ typiNs ol 
Iflaclders are discussed below (vvWc infra^ p. 304). 



Text-picj. a. — ^Air-bladdotR of 3 spocimena of Schizothorax laUalun (M(^(JI(4Iand) Hlunving 

variation in form and siructuro. xf. The thioknosR of iho linoH roughly indicait^s 

l-ho thickness of the walls of the different chambora. 

a, Kormal typo ; from a speeimon 350 mm. in length. 

b, All abnormal four-chambered air-bladdor from a vspccirn<m 325 mm. in It^ngih. 

c, Air-bladdor of a young speoimen 160 mm. in length. 

Distribution mid Habitat, Schizothomx labiatus was describ(‘d from 
the Kunar Eiver near Jallalabad, but the form ritcMeana was stated to 
be fairly common in Afghanistan. Dr. Chopra’s collection shows that 
the species is very common in the Chitral Eiver and its tributaries. 
Specimens were obtained from the following localities : — 

(i) 1 large specimen from the Pallarga stream, 2 mib^s below 

ICunisht in the Eambhur Valley (Sta. 2). 

(ii) 6 specimens collected at Chitral in August 1,929. 

(iii) 47 specimens from the Lutkuh Eiver at Sheghor (Sta. 8). 

(ivj 1 specimen, from the Lutkuh Eiver near Hot Springs (Sta. 9). 

(v) 21 specimens from the Mastuj Eiver between Kogh^iai and 

Mastuj (Sta. 12). 

(vi) 28 very young specimens from a small stream between Tar and 

Drosh, 

(vii) 11 specimens from Kamram gol near its junction with th^ 

Chitral Eiver below Arandu (Sta. 16). 
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The larger iiiclividxiaJs were obtained from rivers with swift current 
and rocky bed whereas the young specimens were collected in small 
streams. In .young specimens the character of the lower lip is not so 
well developed as has already Ixeen remarked by Griffith. Both Oreinus 
and 8cJdzothorax ]) refer large rivers with or without backwaters ; the 
former is confined to these liabitats whereas the latter occurs in 
lakes also. Bchizot homx lives in rapids under stoJies and rocks. 

BionomicH , — In young specimens the alimentary canal is about 1*5 
times the total length of the fish and in a specimen about 300 
mm. in length it was 2-3 times the length. The stomach was empty in 
most of the specimens dissected which suggests not only that feeding 
is intermittent but that the digestive action is fairly rapid. The ali* 
mentary canal was full of grayish pulp and pieces of gravel. It seems 
likely that Scliizothorax feeds on caddis-worms, algae and insect larvae. 
The shorter length of its intestine shows that it is more carnivorous in 
its feeding habits than Oreinus, It seems likely that the broad lips of 
Sell, labiatus are spread out and applied to rocks for adhesive purposes. 
The horizontal paired fins and the flattish ventral surface are no doubt 
used for this purpose. The pointed and subcylindrical body of the fish 
is w’-ell adapted to offer less resistance to the rushing currents. 


Measurements in millimetres. 


Total length excluding caudal . 

184-5 

215-0 

243-0 

262-0 

350-0 

Length of caudal .... 

41*0 

53-0 

57-0 

55-5 

78*0 

Length of head .... 

42-5 

51-0 

58-3 

59*0 

93-0 

Width of head .... 

25-0 

29-2 

37-0 

35-0 

57*0 

Height of head at occiput 

26-5 

30-3 

37-8 

37-0 

54*0 

Length of snout .... 

17-0 

21-0 

23-0 

26-0 

41-3 

Biameter of eye .... 

8-0 

8-0 

10-0 

8-4 

12-2 

luterorbital width .... 

13-5 

16-0 

21-0 

20-3 

30-5 

Bepth of body .... 

37-6 

37-8 

55-0 

53-0 

68-5 

Length of dorsal spine 

38-3 

41-0 

47-0 

50-0 

56-0 

Length of pectoral .... 

31-4 

40-0 

43-2 

46-0 

67-3 

Length of central .... 

30*6 

37-G 

41-5 

42-0 

63-0 

Length of caudal peduncle 

19-0 

21-6 

30-0 

28-0 

36-8 

Least height of caudal peduncle 

40-5 

40-0 

46-0 

52-0 

66-7 


Scliizothorax esocimis Heokel. 

1838. ScMzothorax esocinus, Heckel, Fische aus Gaschmir^ p. 48, pi. be. 

1842. BcMzothorax esocinus, McClelland, Calcutta Journ. Nat^ p. 579. 

1 844. Schizothorax esocinufif Heckel, Fische Kaschmir^ p. 372, 3 figs. 

1868. Bchizothorax esocinus, Giinther, Cat. Fish. Brit. Mus., VII, p. 166. 

1876. Bchizothorax esocinus. Bay, Broc. Zool. Boc. London, p. 785. 

1876. Bchizothorax punctalus. Bay, ibid., p. 785. 

1877. Bchizothorax esocinus. Bay, Fish. India, p. 533, pL exxiii, fig. 4. 

1877. Bchizothorax punctatus. Bay, ibid,, p. 532, pi. exxiii, fig. 3 (foot-note). 

1878. Bchizothorax esefeinus. Bay, Bci. Mes. 2nd YarJeand Miss., Ichthyology, 

p. 4, pL 5, fig. 4. 

1878. Bchizothorax punctatus, Bay, ibid., p. 4, pi. 1, fig, 3. 

1889. Bchizothorax esocimis. Bay, Faun. Brit. India, Fish., I, p. 254. 

1889. Bchizothorax pnnctatns, Bay, ibid., p. 252 (foot-note), 

1910, Bchizothorax esocinus, Zugmayer, Zool. Jahrb., XXTX, p. 277. 

191 6 . Bchizothorax esocinus, Vincignerra, Ann, Mus. CJiu. Btor. Nat. Genova 
(3), VII, p. 20. 
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Botli Zugmayer and Vincignerra liavc rci’em'il l(‘ngtli to tlic 

discrepancies in Bay’s descriptions, anti to tlie inaccnira-cies in Ids draw- 
ings of ScMzothorax funcUitus and Sch. awcinns. From an i^xaminalnai of 
specimens in tlieir possession tlicy canuj to tlie ccandusion tFa;t tin* t.wo 
species arc identical, Tlic Zoological Survt^y of liulia possi^sses 11 h‘ 
originals of Bay’s figures of tlicse. two species, and a (umipa^isoti of 
specimens show’s t-liat Ba}/, who ])rolahiy did n(»(i possess a lai'g<‘ s<Ti<*s 
of specimens of /S'c/n c-voomm* to study its range of variation, lunl some 
jiistitication to regard them as 1 e]on^^illg to two species. .Besid(‘H the 
differences in the general fa(ics of tJie two s]ie(imeiiH <i(‘a.rly shiwvn in 
Bay’s delineations, they differ in. the form ami proportion of tin*, lu^ad, 
the nature of the jaws, the extent and hum of the niouth op(ming ami 
the way in wdiicli the Ijoiies of the hyoid andi lie on the viod raJ siu faiu' 
of the head. The following table of meaaurinmmts shows some of tln^ 
salient differences between the tw^o sjxn.'iniens 


Measurements in millvmetres. 


Total length excluding caudal 
Length of head . 

Width of head 
Height of head at occiput . 
Groate.?t diameter of eye 
Interorhital width 
Length of snout . 

-Depth of body 
Length of rostral barbel 
Length of maxillary barbel • 
Length of caudal peduncle . 
Least height of caudal peduncle 


ScK tsoctnm, Sch. pmicMtus. 


(No. 078). 

(No. 5U). 

170*5 

192*0 

46*0 

59*5 

23-0 

20*3 

23-7 

3(b0 

8*0 

10*2 

13*2 

19*3 

15*5 

20*8 

32-2 

34*2 

10*0 

9*0 

12-0 

8*0 

300 

35*0 

10-0 

17*2 


Day’s illustrations arc inaccurate in several .reHjJOctH and it seems 
probable that be drew iip his <loN<ri])tions from th<' fif>ureH without 
reference to the specimens, otherwise it is not possible io lelic've Iiow his 
descriptions could be so faulty and misleading. t^chkalftMax (uicin'Uit 
seems to vary considerably and when a numher of sjiccumens ai'(i ('xa- 
mined the differences noted above between the two forms nris bridged 
over. Sufficient material is not available to decider whether these 
differences are in any way related to the sexes of the individuals. Bergi 
has indicated that in the case of Sch.fidtschtnlioi Kessler there may be 
great structural differences between the two sexes. 

Griffith obtained specimens of Sch. escci-nus in the tributaries of the 
Helmand and the Kabul Rivers in Afghanistan. In the Chitral Valiev 
the fish is said to be very rare ; it is represented by a single specimen 
which was collected by Dr. Chopra from the Chiiral River near the Chitral 
town. Dr. Chopra informs me that he made special efforts to obtain 
more specimens of this species but without any success. This example 
represents the typical esocinus of Day and in it the length of the head is 


1 Borg, Abhandlungm der Pamir SxpedUion. 1928, VHI. p. 23, pi. ii, figs. 1 and 8, 
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contained 3-6 times in the total length without the caudal. The height 
of the head at the occiput is almost equal to jbhe width of the head which 
is nearly half the length of the head. The diameter of the eye is con- 
tained 6-5 times in the length of the head, 2-2 times in the length of the 
snout and 1-9 times in the interorbital width. This specimen is about 
275 mm. in length, but Dr. Chopra was informed that the species grows 
to a much larger size and is a very good eating fish. In comparison, it 
is considered to be a better fish for eating than other species of Schi- 
zothorax and Oreinus commonly met with in Chitral. In spite of its 
qualities of flesh, the local people consider it a foul feeder. The stomach 
contents of the Chitral example consist of a semi-digested young 
specimen of Sohizothorax and plenty of dark-coloured gravel and sand. 
It is likely that this species lives in pools and puddles where it feeds on 
dead animal matter deposited at the bottom. Its jaws are somewhat 
protrusible so that it can probe about in the mud and suck in food mixed 
with gravel like some of the typical Cyprinid fishes. Enough material 
is not available, however, to make any detailed observations on the 
bionomics of this species. 

Besides the specimens referred to above there are five other examples 
of Sohizoikorax esooinus from Kashmir in the collectiaii of the Zoologicai"' 
Survey of India. These specimens were obtained in June- July 1921 by 
the Kashmir Survey Party. Of these, 3 comparatively young specimens 
up to 135 mm. in total length were obtained in the Jlielnm River at 
Srinagar, one from Wular Lake and a large one from Gaiidarbal. These 
specimens show that the head is relativeh^ longer in younger individuals ; 
its length being contained 3-3— -3*6 times in the total length without 
the caudal The depth of the body is very variable, l^eing c‘.ontained 
4 — 5.(5 times in the length without the caudal. The eyes are 
relatively much larger in the young specimens ; the diameter of the eye 
is contained 1*5 — 7*6 times in the length of the hea:!, 1-5 — 2-5 times 
in the length of the snout and 1-2 — 2-1 times in the interorbital 
width. The caudal peiliincle is narrower and longer in larger specimens, 
the least height of the caudal peduncle is contained 1-7— *2-1 times 
in its length. The fins are nearer to one another in young speedmens 
whereas in grown-up individuals they are situated more •\\ided}- apart. 
The osseous and serrated ray of the dorsal fin is always longer than the 
postorbital part of the head ; it is proportionately longer in the young 
specimens. The longest ray of the dorsal fin is contained 1-2— ^1-7 
times in the length of the "head. The young specimens are generally" 
marked with largish black spots, while the larger specimens are covered 
with numerous black marks. The example from Chitral as well as the 
smallest specimen from Kashmir are without any marking. They are 
.grayish above and silvery on the sides and below. 

Remarls, — In describing ScMzothorax punctatus Day referred to 
'' Racoma nobilis McClelland’’ {op. cit,, p. 577), and remarked that it 
has more fleshy lips, while the mouth appears more transverse, as in 
Oreinus, and the under jaw much the shorter”. McClelland had no 
specimen of the species, but described it from Griffith’s drawing. Day’s 
remarks are also based on this illustration. Sehizothorax nobilis is said 
to grow to a large size (18 inches) and its habits of preying on small fish 
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juidfoccliitig on. offal sliow it iuay]n*ove to htj itltaiik'aJ witli h(dh. 
csooinus. Its body iiiid iiin^ ui‘e covered with spots a-s is usuall,y 
case in ScIl esocinus. 

In tlie lollowing taL)le .1 give the ineasurenuaits (d tlie (.bitrnl (‘xa.nipie, 
as well as of the five spooiniens from ].^a«lnnir :• ■ 


Meus'wmnents in •ndlVmuires, 




Chitral. 

JheluTo Mivor. 

VVidad* 

Gfin<lar- 







hai. 

Total Jongtlx without caudal 


224-2 

9?^ 

107-3 

310*3 

JOl-O 

273-0 

Length of head . 


62-2 

28-5 

32-0 

33-0 

54*0 

76-5 

Width of head * 


31-5 

13*3 

18-3 

lC-3 

26*0 

39*5 

Height of head . 


31-3 

15*2 

19-0 

18-0 

31*0 

41-6 

Bianreter of eye 


9-5 

6*0 

7-0 

6*0 

8-0 

30*0 

Length of snout 


21*6 

9*0 

10-8 

10.4 

18*6 

25-0 

Interorbital width 


18‘5 

8*0 

8-8 

8*2 

14-0 

21*0 

Depth of body . 


43*5 

20*3 

26-8 

23*3 

37*5 

48-0 

Longest ray of dorsal 


38*0 

20*2 

23-0 

27-2 

32-0 

42-5 

Longest ray of anal . 


34-0 

15*1 

18-3 

20*3 

27-2 

40*0 

Length of pectoral 


38*2 

16*0 

:i8-8 

19-2 

29*0 

39-2 

Distance between pectoral 

and 

26*5 

Jl*(> 

13*3 

14-0 

23-0 

31-3 

base of ventral. 








Length of ventral . ■ 


35-5 

15*7 

17-2 

20-0 

26-2 

37-0 

Distance between ventral 

and 

17-0 

7*3 

10*5 

8*0 

21*2 

2r>-5 

base of anal. 








Length of caudal jxedunclo . 

. 

41*0 

15-7 

19-0 

18*7 

31*0 

52-0 

Least height of caudal peduncle . 

23-5 

9-0 

11-0 

11*0 

17-0 

21-0 


Oreinus sinuatus var. girJffithii M(^tdella,n,<l. 

1842. Oreinm Oriffithii, McOloHa-ml, ChilcuUa Journ. Nal, UisL, II, (** o8L 

1842. Oreinus macMlatns^ McOlelJand, ibid., p. 1580. 

1808* Oreinus grijfithii, Gilntlior, OaL Fish. MrU. Mus„ VII, p, 100 (fooi-noft’). 

1868. Oreinus sinuatus, Gunther (in part), ibid., p. 101. 

1933* Oreinus sinuatus var. grimthii, Hora, Journ. Bombay Nat. IUhL Bor,, 
XXXVI, p. 700. 

1934* Oreinus sinuatus var. griffitUi, Hora, ibid., XXXYII (in proBs), 

In , his accoimt of the fish of Afghanistan in Griffith’s oolkictiou, 
McClelland recorded specimens of the genus Oreinus from the head of 
the Ali Musjid stream (Khyber Pass), Kabul Eiver, Gandumak, Pasliat 
and Girdun Dewar. The examples from the Hclmand Kiver (Girdun 
Dewar) were referred by him to 0. plagiostomus Heck., while those (‘ollec.l;- 
ed at Pashat (Kunar Eiver) were described as 0. griffithii. The young 
Specimens obtained in the Kabul Eiver, Ali Musjid strc»«n aiul at 
Gandamak were designated 0. maodatus, a species descril)ed by 
McClelland from the Simla Hills. From Gunther’s Catalogue it fipj)ear« 
tlmt no specimen of (). gnffi.Udi paswnl into i.lie collection'of i.lie. Htitisli 
Museum and tionsequeully Giinthor could not define its exact Hp<‘.cific 
limits as the description is meagre and defective. The species was, 
therefore, referred to in a foot-note as a doubtful form. 0. ph-gioslomus 
was characterized by Gunther on Afghanistan specimens (i stuffed 
adult from Jallalabad and skins of one adult and one half-grown from 
Helmand Eiver), while McClelland’s young specimens of 0. macuMus 
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iroui Gandamak were rel'erred by Guntlier to O. sitmatus. Day in 
tbo Fishes of India (pp. 529-631) followed Giiiitlier ’s viewSa but in refer- 
ring to 0. griffiihii tinder tlie description of 0. -plagiostonms made the 
following remark : 0. griUitfiii ‘‘ is said to differ but little from tlie 
above, its intestine are six times the length of the body, its habitat is 
Alghanistan, Koonur river, Pixshut Jt would thus ax^pear that since 
the publication of the description of O. yriffithii McClelland, it has not 
been possible for later workers to elucidate its exact systematic xiositioui 
This was due to the fact that so far no specimens of the s^jecies were 
available for examination. 

Br, Chopra obtained a large series of sx)ecimens of a sxiecies of 
Oreinus in the Chitral Valley and though it differs but little from 0, 
siniMus, there are features which, in the present state of our Jcnowledge 
of the genus, warrant sex)aration of the two forms. Fortunately sj)eoi- 
mens liave also become available from the Pagliman River atid Sir-i- 
Chashnia (Kabul River) for com])arison and these have made it cdear 
that the Chitral Oreinus is also found extensively in the Kabul River 
and its tributaries in Afghanistan. It may be mentioned that Kunar 
River (or Chitral River), the ty])e-loGality of 0 . griffithii, is the x)rincix:»al 
river of the Chitral Valley whence Dr. Chopra ol)taihed abundant 
material of the species. 

Oreinus griffithii was briefly charaefceriised by McClelland as follows : 

The brea dth of the moiitli is eq ual to half the length of Jioad, and of 

the mtcrval frohi tlie extremltirbl. tlie snoiit to Trie‘l'i7>mru(m^ of 

the jjecjtorals. Dorsa l spine largo, vertuuil sc^iies at the anal obsolete, 
posterior margin of round, sn(^ sniootln 


1). : P. 20 : V. 11 : A. -t : C. 19. 

•The iutcstuies aue six length of the boily, and contain a brownish 
])ulx>. (Griffith.) 

This species albliuugh x)erfcctly distijict, diflVrs ))ub little in a.x>pcara<n<u* 
from Oreinus x^l^giostomiis. 

Afghanistan, Koonur river, fhishiit. (Griffith.) ” 

The reference to 0. plagiosiomus in the above dcscrijjtion se.ems to 
have been ])artly responsible for our ignorance of 0. griffithiL According 
to McClelland, the broacltli of the mouth of (), plagioslonrus is equal to 
a third ot‘ the length of the head, and of the intau’va.l from tlK'- (*xf.r(nnity 

oI^'li'ITo shoiit tolifie jKictoral hhs"’’ ; the dorsal sx)ine is slender and soft ’’ 

and the “ vertical scales at the base of .the anal are rather large 
Gunther’s and Day’s descriptions of 0. sinuatus, to which 0. griffithii 
is closely allied, and of 0 . plagiosiomus show that the main differences 
between the two sx^ecies lie in the c haracter of the <lQrsal spin e and the 
size of thejidl scal^^s. In the Schizotlioracinae these characters are of 
gmat diagnostic vaRie and are usually employed in distinguisliing genera. 
Judging by these features, most of the specimens in Dr. Chopra’s collec- 
tion agree with 0. mwuMm but there are two speoiiffens, one 260 mm. 
long without the caudal from Pallarga stream in the Rambhur Valley and 
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the other 325 mm. long without the caudal from tln^- Ma»stuj Riv<‘r l>ctw<.Hni 
Koghazi and Mastuj, in which the anal scales arc well (itwelopcMl and arc 
as large as or larger than the diameter of the oy<^ The dorsal spine, is 
of the nature so characteristic of 0. swakiIuh^ and in other iHjspeets also 
they correspond with the remaining spc(uniei)s. It is not p<>ssil>le to 
account for this variation as tliere arc no grailations in the. lai'gc serums 
before me, and in the present state of our knowledge it would Ih*! bcttcu 
to consider them as abnormalities. 



lines are nob well clofinod. 


It has been indicated above that 0. griffithii very cdosed}^ re,S(nnblos 
0. sinuatus in its general facies, but diflons in having sonu'.what (uim* 
serrations on the dorsal spi ne, i n the shorter le.nirtli of thci s p i ^ o and in^ 
the fact that Xnrtlie lins, ^specially the, anal are sliortcr. Th.e verthud 
anal scales are obsolete in 5. an^g/n ?rwitn the cxiu^^ption of the two 
specimens noted above, whereas in Q. sinnati is the scales, though small 
ar e fairly well mark ed, oF thcBo diflerciuais it seems 

desir^Dle to treat uf griffithii as a distinct form, for the tirnti being at 
least, and at the same time to express its . close affinity to .0. sinuatus. 
For these reasons, I have regarded griffithii as a variety of sinuatus. 

There can be hardly any doubt that Oreinus is a speoializcal form of 
Schizothorax and that the evolutionary steps by which this modification 
has been brought about are not very difficult to comprehend. In fact, 
it is very difficult to distinguish the young of Oreinus, at least in the 
earlier stages, from those of Schizothorax. This difficulty is further 
augmented by a hybridization between SrMzothorax and Oreinus which, 
as Dr. Chopra’s collection shows, is a very common occurrence in nature 
and results in the production of forms intermediate between Scfiizo- 
thorax and Oreinus. I refer to this phenomenon later {vide infra p. 307). 
In the light of the above observations, McClelland’s remarks regarding 
0. maculatus that it is an intermediate form between Schizothorax 
and Orienus ” is readily understood. According to McClelland, 0. 
maculatus '' seldom exceeds six inches in length ” and is, therefore, a 
young form. There are several young ^ecimens of 0. griffithii in Dr. 
Chopra’s collection which agree with 0, mmuloMs^ both in general 
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features Uiud eulounition. 1 have no doubt, tkoK^fore, tliat 0. maeidatus 1 
Ls a eyiuniym oi! 0. siniudns and that both Glintlier and Day were ; 
justified in this conclusion* * / 

T!i(‘ l\aJ)ul liivtu,* lonu, 0, shniialUH var. may be icclescribed ^ 

as follows 1 “ * 


:il 3/8 ; A. 3/5 ; P. 21 ; V. 10 ; C. 20. 

Omvm siuHafus var. grijjilhii is a strong and muscular fish in which 
fJie, body is siibeylindrical and both the profiles are somewhat arched. 
Th * v(uitrai sui'bujtb of the head a.nd the anterior part of the body are 
ilatitisli. TJic Jiead is short and bluntly pointed ; its length is contained 
d*l— 5d) times in tluj total length wMiout the caudal. In the young 
spe.ciniens, tlio hcjid is proportionately larger, but during growth the other 
pai'ts of the body dcvelopc more vigorously so that in larger examples 
it is about one-iiftlx of the length without the caudal. The head is 
almost as broad as <l(‘.ep at the occiput ; the width of the head is equal to 
its buigth bdiind th.‘- anterior nostrils. The snout is usually smooth 
but in a numbcir of half-grown and adult specimens it is covered with 
warts. structures seem to charactcriise male specimens. The 

eyi^s ar<y for tlui most part, in the antc^rior half of the head ; they are 
lat(jral in position but their upper margin is slightly below the dorsal 
proliUi of the licad a,nd they are not visible from the ventral surface. The 
^ (!!y<5S ar<j [)roportionatcly larger in young specimens ; their diameter is 
c.ontaiiUHl 4-1 —irl times in the length of the head ; 1-3 — 2*5 times in 
tlie, huigtli of the snout and 1*3 — 2 times in the interorbital width. 
Thi^ int:u’orl)ital space is l)roa<l and fla'^Thc mou li is inferior, trans- 
v(u*s(j iuid sliglitly arched ; the width of the mouth is somewhat greater 
than half the width of the head. The lips are fleshy and continuous ; 
the upp(!!r lip covers the jaw and is simple, the lower lip is reflected 
from the jaw and is papillated. The exposed portion of the lower jaw is 
sharp and enclosed in a thick horny sheath. There are two pairs of 
small barbels. Th.c gill-openings are moderate and extend to the 
ventral surface for a coriBiderablo distance. 

The depth of the body is contained 4*7 — 6*3 times in the length 
without the caudal ; it is covered with small scales, abou t 110 along the 
lateral line and 28 between it and the base of the dodsal sixine. The 
Icpidosis is irregular. The tiled row of anal scales is indistinct , the 
largest scale being much less than half the diameter of the'e}^ The 
lateral line is slightly curved but it runs to the middle of the base of the 
caudal fin. 

The dorsal fin commences in advance of the ventral and is nearer to 
the tip of the snout than to the base of the caudal fin ; the dorsal spine is 
long and strong and is serrated with moderate spines posteriorly ; it is 
not as long as the head and possesses a thin, flexible portion which is 
equal to the diameter of the eye. The posterior margin of the dorsal 
fin is slightly emarginate. The paired fins are horizontally placed and 
their outer rays are the longest. The pectoral fin is shorter than 
^ the head and is separated from the ventral by a considerable distance. 
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Tli(‘. ventral tin is considerably removed from tlxc aiuiL Tlie anal <>[)en- 
ing is situated just in front of the anaJ dn, which, wJnm laid flat, is 
separated from the caudal iin by a considerable distanc(‘. The. (iainlal 
lin.is deeply emarginate ; the lower lobe is better developed than the 
uixpei*. The caudal ])eduncle is strong ami musenhu* ; its h^ist heigJii is 
contained ld3 — 1-9 times in its length. 

In young specimens the xippcr part of tJic body isnmrkcHl with sJiuj't, 
black streaks characteristic of Oreinvs maouhtus. The grounil colour 
is grayish above axid pale white below. In half-grown and adult speid- 
mens, the black maikings disappear and the fish takes on a silvery hue. 
(In tliis account it is usually known as snow -trout ’k 

Air-bladder, - When dissecting specimens to examine the stomacdi 
contents, J found a great range of variation in the structure and form ol 
the air-bladder in 0. simmtus var, griffithii. As the air-bladder is a 
character of great diagnostic value in the taxonomy of Cyprinoid fislu's, 
it is necessary to make a few observations on the condition of the organ 
in the specimens before me. 



ey, C . 


'■J’j-JXT-KUj. 5. — xXir-tlaUdcu-H of 4 of OrcinuH mnualnn var. uriHUliii MV(I1(41hiuI 

Hhowiiig variation in form atruotiiro. x i- Tlio iliickmw of litHW rouj^lUy 
indicatoH tlio thickncHH t»f walla of t.ho dilforont ohanUnwH. 

a. Tlircc-oliambcrecl bladdor of a young spocimon 11 0 iiuji. long. 

b. Air-bladdor of a HiKwimon 225 mm. long nliowing modification of fli(\ p<^Mf.(n'ior 

chamber at the hinder end. 

c. Three-chamberod bladder of a Hpocimon 205 mm. U)ng, hTotico flii^ broad 

collar rtoparaiing Bccontl and third chamborR. 

d. Normal type of aird)ladd(^r in au adult sin-cimi^n. Noii<*o the poHUn'ior 

chamber m narrow, elongated and tlu(di \vall(‘d juid ImK not. tln^ form and 
Btmctnro of the wotmal bladder -of the Cyprinoid IihIuvr. 


In a young Hpeciinen about 110 mm. long, the air-bladder ih alniowt 
tripartite ; the anteriormost chamber possesses somewhat thick walls, 
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t1x(‘ (jluotiber is moderately tluck-walled while the small, third 

<duun,l)(o: is thin, -walled. The piiemnatie duct opens between chambers 
om‘- and i.wo. At the <{oust,riction between the middle and the last 
<*haiuber, the skin, is specially tluck. This tripartite condition is better 
nnirked in the bhuhhvr ol! aiiothei* specimen (fig. 5 c.) about 265 mm. in 
hnigtli, I Un.i,miisteiul ol a constriction between chambers two and three, 
tli(n‘<^ is a <l(i,liuitc collar of very thick skin while the last chamber is ver> 
thin walled. Normally in these fishes the air-bladder is bipartite, as 
is (iuu:a<i/(‘risti.<^ of tluj (Jyj)rinidae. Owing to life in rapid waters and hi 
<a.)ns(up4enc<*. of a. ground habit, the air-bladder is not much used as a 
hydrostati<*. orga.n and its walls become thick and inelastic (fig. 5a). 
The luinc,ii (l(i(5r(^a.ses aiul the bladder becomes greatly reduced in sme. 
Jt ha.H b(‘en show,n. in the cas(^^ of other genera^ that the reduction and 
solid! Ihadiojii of the bladder starts with the posterior chamber. In 
grlffU/m aJso probably tlu^. same j)i'o^ess takes place. In a specimen 
225 nmi, in J(‘.ngth, tlu^ end portion of the posterior chamber of the 
bladdtvr was found to be thin and poixited and had very thick walls 
(fig, 5 6). Evidently solidification of posterior chamber had started 
in this sj)e(umo,u at the right place and in course of time the bladder 
woukl have assumed the jiormaJ form as shown in figure 5(?. The 
(.ripat'tit<‘. (condition of the bladder in this species is certainly abnormal 
and, in my opinioji, is produced by the thickening of the skin of the 
miiidki parti of the posterior chamber instead of its hindermost part. 
J jx any < 5 ase such ii (jondition is not of any great importance for taxonomic 
purposes, i have shown elsewhere ^ that the bladder of hill-stream 
iislu^s is greatly x’educe(.l a.s they invade swifter and swifter currents and 
that if they Ixappcn to revert to deeper waters, a structure similar to the 
original bladxler makes its appearance for hydrostatic purposes. Thus 
there is a close correlation between the structure of the bladder and the 
liabitat of the fish. In fishes that live in raind, but relatively deeper 
waters, the structure of the bladder must be very variable as has been 
sliowix above in the case of Oreinus, 

^J’clxang,^ in estabJisliing liis genus Parosieobrama has observed that 
“* vessic ixatatoire (m 3 parties, la' premiere, ovale et arrondie aux deux 
l>outs, la ileuxieme plus longue que la premiere, la troisieme tres petite 'k 
Unfortunately no figure is published but the description indicates a 
structure simiiar to the one figured here as 56. It is probable that 
tJio so-called third chamber of Parosteobrmna represents the area where 
the bladder has started to acquire thick walls. It should also be 
borne in mind that Rohtee {=Parosteobrama) is a genus of dear-water 
streams and though it ‘is not found in very sA^ift currents, it is always 
subject to sudden rush of waters. Such a habitat also denotes a varying 
environmont. Mukerji^ has shown that normally there are only two 
chsuixbcjs in Pohlee. j.n Ak feUujfmi the third chamber may be only a 
modified portion of the second as stated above. 


^ Hera, Jo'Ufn>, i4i9. t^oc. Jie%i7«2(N, fc>.) XVI LI, (1022). 

^ Hora, Journ. Bombay Nat, Hist, ^oc. XXXIV, x)xj. 374-385 (1930). 
» Tchang, BuU Sac, ZooU France LV, pxj. 46-52 (1930). 

* Mukerji, Journ, Bombay Nat, HisL Boo* XXXVII, p. 69 (1934). 
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Distribution and Habitat. — Oreinus simiatus var. grrffiihvi has bo far 
beea recorded from the Kabul River aud its tributary streaiUKS. It "was 
originally described from the Kunar or Chitral .River. Tlio sjunhes is 
well represented in the Chitral Valley wlicncc Chopra coJlcctcd 

specimens from the following loc<alities : — 

(i) 38 SiJeciniens from the Pallarga stream, 2 miles ))elow Kunisld; 

in the Rambhur Valley (Sta. 2). 

(ii) 21 specimens from the Bumboret River iHitwccn Daimali and 

Kaiakal in the Bumboret Valley (Sta. 7). 

(hi) 86 specimens from the Lutkuh River near Uts or Hot Springs 

(Sta. 9). 

(iv) 14 specimens from the Mastuj River between Koghaisi and 

Mastuj (Sta. 12), 

(v) 22 young specimens from a small stream near Surguz (Sta. 

(vi) 11 specimens from a small stream between Tar and Drosh 

(Sta, 15). 

(vii) 12 specimens from Ramram gol near its junction with, the 

Cliitral River below Aranda (Sta. 16). 

(viii) 28 specimens collected at Chitral in August 1929. 

The larger specimens wore obtained from .rivers with looky beds 
and fast currents, while the young ones were collected from small 
streams generally containing vegetatio.n or with a sandy bed. it bcctus 
probable that the small streams form the jiurseiies where larger lisb 
resort to for breeding purposes. Most of the young specimcDS appear 
to be intermediate between Schizothorax and Oreinm, and it setuns 
likely that some of them are hybrids. I have discussed tlie allinities of 
such specimens below. According to Dr. Chopra’s observations the 
species lives under stones and rocks. 

Bionomics . — The alimentary canal of 0. griffithii is greatly con- 
voluted and is about 2-6 times the total length of the lish. As has 
already been observed by Griffith, it contains a brownish pulp, t>ut in 
one case both the stomach and the intestine were full of sand and gravel. 
The structure of the lips and jaws shows that the fish adluires to smooth 
rocks and scrapes off algal matter which, no doubt, forms its prineijjal 
food. Its horizontal paired fins, flattish ventral surface and the papillatcd 
lower lip are modified for the purpose of adhesion ; whereas its sub- 
cylindrical body is adapted to offer the least resistance to rushing currents. 
During floods in the Bumboret River, a few specimens of griffithii were 
washed ashore ; but the mortality among this species was not so high as 
in Glyptosternum retioulatum. Oreinus is a powerful swimmer and can 
dart from rock to rock with great rapidity. It prefers to live among 
rocks on the sloping side of a rapid over which water rushes with great 
speed. 

Local Aamc.— According to Dr. Chopra, 0. sinuatm var. griffithii 
is known as Omatchhi among the Kafirs. 
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Measurements in millimetres, 

Specimem 
with en- 
larged anal 
scales. 





Sta. 

2. 

Sta. 12. 

Sta. 

9. 


Sta. 2. 

►Sta. 12 







Total length occluding caudal 



r ^ 

\ 

f 

^ 

f ^ 

^ 

325-0 

260-0 

168-0 

102-0 

122-0 

103-0 

265-0 

255-0 

Length of head .... 

64-0 

520 

38-0 

22-0 

27-0 

25-0 

52-0 

52-0 

Width of head .... 

43-0 

33-0 

24-0 

14-5 

17-0 

14-0 

36-0 

35-0 

Height of head .... 

43*0 

33-0 

24-0 

14-5 

19-0 

16-5 

34-0 

34-0 

Biamtofor of oyo .... 

10-0 

8-0 

7-0 

4-5 

6-0 

6-0 

9-0 

9-0 

Length of siioiit 

25-0 

180 

14-0. 

9-0 

9-0 

8-0 

20-0. 

17-0 

Tntororhital width 

20-0 

16-0 

10-0 

6-0 

9-0 

8-0 

16-0 

15-0 

Bopth of body .... 

66-0 

49-0 

33-0 

20-0 

25-0 

22-0 

55*0 

. 53-0 

Length of dorsal spine 

45-0 

41-0 

29-0 

18-0 

22-0 

22-0 

42-0 

38-0 

Longest ray of anal . 

60-0 

39-0 

27-0 

16-0 

21-0 

19-0 

43-0 

38-0 

Length of pectoral 

64*0 

43-0 

32-0 

19-0 

21-0 

20-0 

45-0 

43-0 

Bietaxico between pectoral and 

35-0 

30-0 

12-0 

9-5 

10-0 

8-0 

25-0 

26-0 

has© of ventral. 









Length of ventral 

58-0 

40*0 

28-0 

17-0 

20-0 

19-0 

41-0 

39-0 

Bistance between ventral and anal 

30-0 

24-0 

9-0 

6-0 

6-0 

6-0 

16-0 

18-0 

Length of caudal peduncle . 

60-0 

42-0 

22-0 

13-0 

16-0 

14-0 

46-0 

42-0 

Least hoiffht of caudal -peduncle 

35^0 

30-0 

17-0 

10-0 

13-0 

10-0 

32-0 

30-0 


? Schizothorax labiatus X Oreinus sinuatus var. griiSithii. 

Beferences have already been, made {vide supra, pp. 294, 302) to the 
fact that in Dr. Chopra's collection there are several young and half- 
grown specimens in which the structure of the lips and jaws is interme- 



Tkxt-pig. 6. — ^Ventral surface of head and anterior part of body of Oreinus sinuatvs 
var. griffithii McClelland showing the nature of lips and jaws, 

diate between Schizothorax and Oreinus, In fact, all possible grada- 
tions exist between the Schizothorax and the Oreinus types of mouth, 
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I liave also no doubt that Oreimis is a moro s])OciaJis(‘<l foiiu ol Hvhico’^ 
thorax and that it is better adapted to live iu swil’to}* [V\w 

modifications ol tlie li])s and jaws arc olea-rly indicative^ of suedi a. sj)(M*ia.- 
Jisation. The two getna'a arc very closely relat(Ml, the ma.in difb^'eMKa* 
being tliat in Oreinus the broad, sliort and Hat nnuidil)J(ss a.n* Joostdy 
joined togetlicr. The anterior margin oftlu' J()W(n* jaw is (‘X])ose<l ainl is 
covered with a thick horny slieatln The lower lip Jojaus a» pa;pilla/t<‘d, 
broad band behind the naked ijortion of the jaw aiul is prol)ably used 
for adhesion. In conformity witli the bony striKtnres numtioned a,bov(‘. 
the head is short, flat and dc])rcssed in Oreiuu.s‘^ whihM'ii is e]<Higated 
and narrow in ScJdzofhomx. 



VrxT-'KiG. 7. — -fikcloion of the lower jaw aiul aKsociai-ed Ht.ru(a ur(\s of niiU 

Ofmu'tL^ in voniral view. XlJ. 

a. jSekizothorax hthiahm (MeCUtdlaiul). 
h. Orelnms simiaitis var. yrlffitfdl Mctlkdlund. 

A few selected stages between the Schizothorax and the Orrinm iypes 
of mouth-parts may he described here. 

(a) Total length 148 mm. Length of head 34 mm. 

The central lobe of the lower lij) is much narrower otluMwisc*, it is 
similar to that of BcMzoihomx labiaius, 

(b) Total length 131 mm. Length of head 31 mm. 

The structure of the lips and the associated parts is not vt^ry ilifferemi; 
from, that of the typical examples of Schizothorax labiatus, 

(c) Total length 1 41 mm. Length of head 31 mm. 

The mandible has become somewhat shorter and broader and tlu^ 
central lobe of the posterior lip is slightly reduced. 

{d) Total length 153 mm. Length of liead 34 mm. 
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The posterior lip is still further modified and the snout is considcr- 
al)]y broa-d. 

(e) Tota,I length 137 mm. Length of head 30 mm. 

The head has assumed the Orcinns form though the structure of the 
lips and jaws is not of the Oreinus type yet. The eentral lobe of the 
posterior lip has disappeared and its middle part has become j)apillated. 
The barbels are somewhat shorter. 



Text-fig . 8. — Ventral surface of head in eight specimens intermediate heiween Schizo- 
thorax and Oreinus in regard to the nature of the lips and jaws and the foxun of the 
head. All figures are more or less of natural size. 

a-(l represent retrogressive modifications in the BcMzothorax lahminis type of 
mouth-parts, while e-h represent progressive modifications towards the forma- 
tion of an Oreinus type of mouth-parts. 


(/) Total length 128 mm. Length of head 30 mm. 

The head is more or less of the Sclmothorax type hut the lips s,re 
considerably modified. The posterior lip is papillated. 

(ig) Total length 145 mm. Length of head 34 mm. 

The head is not so broad as in Oreinus but the extent of papillae 
on the lower lip is considerably greater. 

Qh) Total length 141 mm. Length of head 32 mm. 

The head is of the Oreinus type and the posterior lip is papillated. 
The most remarkable feature of this specimen is that the mouth is situa- 
ted only slightly behind the tip of the snout. 

It is clear from the measurements given above that the various modi- 
fications are not correlated with size. 



310 Records of the Indian Museum. [ Vol. XXXVI, 

When determining the collection from Chitral tlieye intc^nuHliute 
forms proved very troublesome, for it was noticed tliat in the iiomuil 
young of Oreinus tiie characters of the genus werc^ pr(‘S(‘nt in eavliev 
stages of development and they could readily be refen'(*(l to O. mraa/ns 
var. griffithii. Similarly the lip chara(‘/tcr of Schmd/iorax labialns is 
also marked at an early stage. After a great deal ot <iouHi<l<M’iition I 
can suggest two possibilities for the oecuiTcnce ol tluvse ini (naie<i into, 
forms. They are either the young of Oreinus whi(^h Jnive noi^ sliaJuni 
off the ancestral characters of Schizofhorax or they r(\}>r(‘S(*nt 
between the two common ‘ Barlels ’ of the (’hitral Va-]i(*y. Tli(‘ lattc^r 
supposition seems to be more justified, for intern!Eediat(3 I onus occiir 
in great abundance. Even Griffith and M.cdlcllaml .■noti(‘.i*il thini* , 
presence in Afghanistan. Hybridisation among j^sh(\s in natun^ is not- 
a rare occurrence, and several instances liave been figured and d(‘S(‘.ribed 
by Berg from Central Asia. Both Oreinus and Sekizothorax Vivo in larg(% 
rapid'Water rivers and prefer a more or less similar habitat- th(3 
rocks of the rapids in the course of streams. If the l);r(H‘ding piuaod 
of the two Chitral species were to coincide at any ]>huu3, 
is a likliliood of the production of a large number of hylxrids. 
The examination of the gonads of the two species shows that tluy belli 
breed in the summer months and it is not unlikely, tluni'fore, i.liat 
intermediate forms in Dr. Chopra’s collection rc^present liybi'ids b(‘tw<M‘n 
Schizothorax labiatus and Oreinus sinuatus var. grijffitML 

Nemachilus choprai^ sp. nov. 

D. 3/8 ; A. 2/5 ; 1\ 1M2 ; V. 8. 

Nemmliilus chofrai is a large and stoutly bxdlt sjiecies in which the 
body tapers towards both cn<ls, but very marluKlly towards the tail. 
The dorsal profile is gently archcxl, hut the ventral surface is Hat axul 
horizontal and the ventral profile is almost straight up to tlie^ ariaI-o|><uuug. 
The caudal peduncle is long and narrow and whip-lik^i, Tlu' Ixidy is 
naked, smooth and glossy. The paiT(‘d fins arc liorizontally placed. 

The head is depressed and flattened on the V(Uitra,l surfaces ; 
it is evenly pointed in the female specimens whereas in the mal(*B the 
snout is broader and the extremity is much more roxmded. The hmgtli 
of the head is contained 4.-7 — 5*1 times in the total length without the 
caudal and 6*6 — 5*9 times in the length with the caudal. The width 
of the head is contained 1*4 — 1*6 times and its height at the occiput 
1*6 — 1*9 times in its length. The depth of the body varies consiiler- 
ably with the sex of the individuals ; in some ripe females it is contained 
5 times in the length without the caudal. Usiiallf the depth is <5on- 
tained 5*9 — 9 times in the length with the caudal and 5 — 7*6 times 
in the length without the caudal. The eye is situated either entirely 
or for a greater part of its length in the posterior half of the head ; 
it is placed dorso-laterally and is not visible from the ventral surface. 
The diameter of the eye is 'contained 6*1— 7*4 times in the length of 
the head, 2*9— 3*5 times in the length of the snout and 1*6 to 2 times 
in the interobital distance. The nostrils are situated nearer to the eyes 
than to the tip of the snout ; there is a 'well marked flap between th^ 
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two nostrils on each side. There are six well-developed barbels, 4 rostral 
and two maxillary ; all are much longer than the diameter of the eye. 
The small, lunate mouth is situated on the ventral surface considerably 
behind the tip of the snout ; it is bordered by prominent fleshy lips which 
are continuous at the angles of the mouth. The lower lip is interrupted 
in the middle where the lower jaw is left uncovered. When the mouth 
is closed, the upper jaw, which is sharp and vertical, lies in front of the 
lower Jaw. The lateral line is complete and well marked throughout 
its length. The caudal peduncle is long and narrow ; its least height 
is contained 4*5 — 5*2 times in its length in the females and 6 — 5*9 times 
in the males. 



Text-jig. 9. — N emacMluiTrJtapmi, sp. nov. 

Outline <Ira^ving of the lateral view of a tftale specimen showing secondary 
sexual eharac&rs. x 

h. Lateral view of a female specimen.' x^. 

e. Ventral surface of head and anterior part of body of a jnale specimen, x 1- 
d. Ventral snrfpiit*e of head and anterior part of body of a female specimen, x 1. 

The differoiKte in thf general faejoH and in the form of the head in the two sexes m 
very marked. ’ 


The <lorsiil fin lu‘gins in advance of the ventrals anil its commence- 
ment is almost midway between the tip of the snout and the base of the 
0a]i|dal-| in individtip^Is it is sompwhat nearer to the fomei than to 

I 
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tlie latter. The longest ray of the dorsal is shorter than the depth oJ 
the body in ripe females ; whereas it is invariably longer in the males. 
The upper margin of the fin is notched and its anterior upper corncu’ is 
rounded. The pectoral hn is shorter than the liead and is provided, 
with a muscular base ; it is rounded, horizontally placed and provide<l. 
with a number of broad, bony rays anteriorly. The pectoral /in (nxttnuls 
for about three-fifths of the distance between the bases of the pe<doral 
and ventral fins. The ventral fin is situated on the ventm-l surlac.e- 
and is similar to the pectoral fin though considerably slunter ; iti 
just reaches or extends beyond the anal opening, which is followed l)y 
a deep groove. The males are provided with a well-markcHj papilla 
in this groove and in them the ventrais almost reach the ])as(^ of tJu^ anal 
fin. There is a fleshy appendage at the base of the ventral whitrh is 
adnate to the body throughout its length. The anal fin is short and its 
posterior margin is rounded ; it is separated from the caudal iin l)y a 
considerable distance. The caudal fin is shorter than the head and is 
deeply emarginate with the lobes rounded. In some examples tlu^ upper 
lobe is slightly longer than the lower. 

The colouration of this species seems to bo .fairly constant. Tlu‘ 
ground colour is pale-olivaceous with the veaitral suri’ac(i poss(‘ssi.ng a 
uniform lighter colour. The dorsal surface and the sides arc cloxi<l(‘d 
with a number of black patches which are more numerous and of- a dtHipcu* 
colour above the lateral line. The ground colour appears iuminiite- spots 
here and there. On the dorsal surface in the tail, region th(vr(‘, is a st‘.rit‘s 
of four to five broad, but short, bands of the ground coloui*. Tlmv. ar(^ 
sometimCKS horizontal, narrow streaks of lighter <}oloiu' in front of tlu^. 
dorsal fin. The pectoral, ventral and anal fins are without any niiukings. 
The caudal fin is irregularly marked with a number of ba.nda, wdiil<‘. ther(‘ 
are indications of similar bands on the dorsal fin. The ant(‘rior margin 
of the undivided rays of the dorsal fin is conspicuously marked with 
about 5 dark spots. This last feature is characteristit*. of th,(^. Hjxuues. 

In young specimens, up to about 100 ram. in total kmgth, the general 
colouration is relatively lighter and there is usnally a mm of rounded 
spots all along the lateral line. 

Tyjpe-speamen 11301/1, Zoological Survey of Imlia {Imi Mm). 

Distribution and Habitat :—NemaMus ckoprai is tho only loach 
known from the Chitral Talley whence Dr. B. X. Chopra ()l)tainecl as 
many as 131 specimens. They were collected in the following localities 

(i) Forty-seven specimens from the Lutkuh River near Hot Kprings 

(Sta. 9). {Type-locality). 

(ii) Thirty-two specimens from the Mastuj River between Koghazi 

and Mastuj (Sta. 12 ). 

(iii) Three specimens from a small stream above Charun in the 

Mastuj Valley (Sta. 14). 

(iv) Forty-nine specimens from the Chitral feiver near the Chitral 

town. 

Nemachilus choprai lives in large rivers with a swift current. The 
bed of such streams consists of stones and boulders with patches of sand 
and mud here and there. The water is usually clear but becomes muddy 
after frosliets, Hr. Chopra did not observe any vegetation growing 
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iu the large streams, but in the small stream above (JJiaruii tlierc was 
plenty of vegetation and the bottom consisted' of mud and sand with 
a few stones. The three relatively young specimens in the collection 
.were obtained from this small stream, and it seems probable that the 
mature specimens migrate to smaller streams with plenty of vegetation 
for spawing purposes. In such situations the young not only get protec- 
tion in vegetation, but they find a number of small organisms to feed on. 

Sexual Dimorphism and the Froportiou of Sexes ^—Nemacldlus choprai 
exhibits well-marked secondary sexual characters and the two sexes can 
be separated even in specimens about iOO mm. in total length though the 
species grows to about twice this size. The males are provided with 
the usual secondary sexual characters which consist of a raised tiiber- 
culate area below the nares, separated ventral ly l>y a groove from the 
adjacent parts of the skin, of a second tuberculate area behind and below 
the first one and of broad pectoral j’ays which are provided with 
thickened tuberculate pads on their dorsal, surface. Besides these 
obvious differences the males possess a broader and more rounded snout, 
a longer and narrower caudal peduncle and a papilla in the groove behind 
the anal opening. The males, are usually of a larger size and in them 
the ventrals almost reach the anal fin. 

Of the 131 specimens of Nemachilus choprai, there are 30 females 
and 101 males, or a proportion of 22-9 per cent, females and 77-1 per 
cent, males. If these calculations indicate an actual proportion of 
sexes in the population, the fact is remarkable. The preponderance 
of the males in the collection may be due to the fact that they are of 
much stronger build and are possibly of very active habits ; whereas 
the females may be of secretive habits and thus liable to escape the notice 
of collectors. This alone, however, does not seem sufficient to account 
for the great difference in the percentage of the two sexes. 

Bionomics, — Nemachilus choprai is a bottom dwelling fish. Its 
flattened ventral surface and broad, rounded and horizontal paired fins 
are no doubt used for grappling on to the smooth surfaces of rocks. The 
greatly reduced air-bladder also indicates that the fish lives mostly at 
the bottom, where it either crawls with the help of its paired fins, or 
darts from rock to rock with the help of its muscular tail and the 
whip-like caudal peduncle. Its long and narrow streamline form is 
adapted both for rapid movements as also for offering less resistance 
to swift-flowing currents. At the bottom the fish feeds on algae and 
slime that grow on rocks. Several kinds of Dipterous, Trichopterous 
and Ephemeropterous larvae that live on bare stones or among algae 
also form a substantial part of the food of this species. Large 
Coleopterous larvae that usually live among pebble at the bottom were 
also found in the stomach of N, choprai. The nature of food indicates 
a ground habit of life. The entire intestine is usually full of 
sand and gravel, most of which is probably derived from the cases of 
Trichopterous larvae and pupae. 

The food is Scraped from the%ocks with the sharp and shovel-like 
posterior jaw while the anterior jaw, which lies in front of it and forms 
a vertical plate, helps to prevent the escape of the heterogenous scraped 
matter. The po^t^, in which the coils of the alimentary canal lie, 
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vtiricH <‘,oJiSKUM*ahly us shown in Mio. uor.oinpniiyin-; It oppoons 

thut temulcB iced most vorunioiisly wJioii tli<‘ ^oruMhs to <l<‘Vt‘lop, 

blit ill speciincns with, i’ully ilevelop<ul <)Yuri<*s 1 ho stornaHi t.s ^ oiUko* 
eniiity or ooiituiiis very Iittl<i food, in su<di t*.a,sos tht‘ (ivor is also 
greatly rcdiua’id. It soeins j)roba.bl(‘, thati about I la* spaw luiig 

time the females give up feeding a,ltog(‘ther. TIu* ovaries fdl up tiu,* 
body cavity to suidi an ext(nit that bunliug s(‘ejuH almost a pliysi<ad 
impossibility. Most of the individuals opemal ha<l oidy ius(‘<*< larvae 
in their stomachs. 



Text-i'ig. 10.— Alimentary canal of MemacMlua chojmn\ hj». n<»v. >. t|- 

Tlio four drawnigH illnBtrato the variatlo nature of the t‘<nlH of flio ulinuuitary 
canal. 


EefnaThs. — Nemachilua cJiopmi belongs to the Central A sialic gronp 
of species in which the candal peduncle is Jong and narrow. It is closely 
allied to iV, tenuis Day and N, kashmirensis Hora. The former possc^SBCS 
a narrower head and longer barbels ; while in the latter the caudal 
peduncle is 3 — 3-9 times its least height and the eyes are situated almost 
in the middle of the length of the head. The colouration of N, cliopnti 
is different from either. 

Until quite recently very little was known regarding th<‘, Nernachili 
that inhabit the waters of Afghanistan. Griffith^ had observed that 
a loach was very common in the small channels by which the springs 
at Sir-i-Ohashma run off and through the kindness of Major A. E. Farwell 


McCloliand, Calcutta Journ. Nat. Mist. It p. 564 /■1842). 



Mmsurmi&rds in miUimMfes 


1934 .] 


B. L. Hoka : Fish of CJdtral. 


31S 




[ Vou XXMVl, 


of the liuhau 

four yomi^’ HpociiiHUis were. ul>tapirH‘<i last. y(‘<y‘ Iroin this hx'aliiyJ Siinilar 
spccinieiLS have also Ihuui c()llef*.le<{ from the Pa.^luH<‘ui R,iv(‘r’^ aiul the 
Chahiltran stream, both tributaries of the KaJ)ul Biyiu'. 'Iliis Kabul 
River form lias been described hy me as Nrmarhihf^^' f/rifjUhU va,r. aJtjlHOia . 
In this varudy tlu', caudal ]HHlun(*.le is not so long a,nd wliip-like as in 
N. ckopYiii ; tlu^ least height, of th<‘ <‘a,U(la.l pedinude being eonta.ined 
2 — 2*2 times in, its length. Besi<les these, two forms, no other i<KH^h 
lias so far been des(a,*ib(xl from tlu^ upjx'r naielnss of th(‘ Ka.iml liiver and 
its tributary streams. 

1 (ojn (nLy 1934) bavt^ rectmtly rmuarloui ou ih(‘ oilier sjiec.ii's known 
from Afglianistan. and it may Ixi not.iHl that Ah vhoprai is abundaait-ly 
distinct from all tluw^ forms. Adi'posia possessi^s an adipost^ 

dorsal* <an(l has a very e.liaract(n*isti(*. liutass, while. NviHaehiliOs yyiffifhif\ 
though very closi*. to A. chopmf dilTerB slightly in i.lu^ leugtli of th(‘ 
barbels, the })Ositioji of the ey<g tlH‘. length of tlu^ [H^ctoral, the (adoura.t.ion, 
etc . 5 and has a diiferent type of caudal jiedmu^m In 1 he typess of A. 
(jfiffithii the least depth is cont-ained 3 times in the-. Icmgth, 

whereas in A, dioprai the iigur(‘s a.n*. 4*5 — 5*9. WJum e()inpa,nng t-lu*. 
two forms, this characten* strikes one directily. 

The measurements of a dozen s})Ocimens (7 ft? and 5 o(J) c()ll(‘ct.<Hl 
in the Lutkuh Rhnn: near Hot Springs a.r(‘ givi^n on tin.? ojipositi^ 


Nemachilus bashmirensis ir ora.. 

1876. NemacheilUi'i rupirolup Day {ncv McCth^lluixi), Ptav: Z(K)!. 
p. 796. 

J878* NcmachfM'K^ riipicola, Day (ixr M’cC ■ixUand), AV/. /n*.v. ‘i/e/ Ym^htnd 
Mufiion Ichihpolofjif, p. 17. 

1922. IcaHhmimiHw^ Horn, live. I mi. Mhh. XXIW p, 70. 

In 1922, it was shown that Day luid confused his KuHhinir spee.imtms 
of Nemachilm and had wrongly referred them to A. mpicoh (McXlh4land), 
a species widely distributed in the Simla Hills. The nam(3 hisdmiifemis 
was proposed for this form and several specimens coIlgctcHl in thi?. 
Verinag and Kukarnag Springs and in a small stream at Harwati W(WC 
assigned to it. At the time I did not give a full description of the specic^B 
and subsequently^ owing to pressure of other work, it ha® not been possi- 
ble to prepare a monograph on the Indian species of the gtuius in 
which I hoped to publish the description of the new spkaes. 
A. kashmiremis is closely allied the species described above and as 
Ka hmir and Chitral are adjacent oountries I have thought it advisable 
to publish the account of the Kashmir form here, 


D. 3/8 ; A. 2/5 ; P: 12 ; V. 8. 

-f 1 

In NemcuJiihis hasJimirensis the body tapers towards both eiwte 
and the dorsal profile is graoefully arched. The ventral surface is broad 
and flattened, and the ventral profile is straight and hoiieontal except 
in the region of'-the caudal peduncle. ’The fish is stacongly built and 


^ Hora, Joum. Bombay Nat. Hist. Soc* XXXVII, (in press). 

* Hora, Joum. Bombay Nat. Boc^ XXXVI, pp, 697-699, pi. figH. I and ^(19.33), 
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possesses* a whip-like, long and narrow caudal peduncle. The body is 
smooth and glossy and devoid of scales. The head is evenly pointed, 
hut somewhat rounded towards the extremity. 

The head is proportionately much longer in the young specimens ; 
its length is contained 4 — 4*7 times in the total length without the caudal 
and 4*7 — 5*8 times in the length with the caudal. The width of the 
head is contained 1 * 3 — 1*5 times and its height at the occiput 1*6 — 1*8 
times in its length. The depth of the body varies with age as well as 
with sex ; it is contained 5*7 — 7*2 times in the total length without the 
caudal and 7 — 8*8 times in the length with the caudal. The eye is 
situated dorso-laterally in the middle of the head and is not visible from 
the ventral surface ; its diameter is contained 5 — 6*b timevs in the length 
of the head, 2 — 2*6 times in the length of the snout and 1 * 3 — 1*8 times 
in the interorbital width. The nostrils are situated nearer to the eye 
than to the tip of the snout. There are six barbels, two maxillary and 
four rostral ; they are well marlced and are longer than the diameter 
of the eye. The mouth is on the ventral surface behind the tip of the 
snout ; it is bordered by well-developed lips, which are continuous at 
the angles of the mouth and are fimbriated. The lower lij) is interrupted 
in the middle and each portion is reflected backwards. The ventral 
surface of the head is rugose and papillated. The lateral line is com- 
plete and well marked throughout its length. The caudal peduncle 
is long and narrow ; its least height is contained 3 — 3*9 times in its 
length. 




TMXT-.rxa. 11. — Ne.machUm Kora. 

q. Latoi'al. view. x|. 

/a Ventral sur{a,fK5 af head and anterior part of body. X 


The dorsal fin is situated in advance of the ventrals and its commence- 
ment is e(juidistant bt^tweeii jfchc tip of the snout-,and--the ^basn of the 
caudal fin ; its longcvst ray is greater than the depth of the body below 
it and its upper margin is oblique and truncate. The pectoral fiii is 
somewhat shorter than the head and is rounded posteriorly ; it is hori- 
zontally placed and possesses a strong muscular base ; it extends almost 
two-thirds of the distance to the base of the ventral fins. The ventral 
fi.n is situated on the ventral surface and is similar to the pectoral fin ; 
it extends considerably beyond the anal opening and is provided with 
a fleshy appendage at its base. The appendage is adnate to the body 
throughout its length. The anal fin is short and is similar to the dorsal ; 
it is separated from the base of the caudal fin by a considerable distance. 
The caudal fin is somewhat shorter than the head ; it is emarginate 
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with the lobes rounded, the lower lobe being slightly longer tluui the 
upper. 

N. hashmirensis exhibits sexual dimorphism, but tJie, se(*.oii<liu,y 
sexual characters of the male are not so well marked as is the cas(‘. iu 
several species of the Highlands of Central Asia. The rays of the pcnd’-oral 
fins are broad and bony, in the males of N. Icmhmmnsis, but tub(u*(ui- 
lated thickenings are absent on their upper surface. TIhum^. is a slit;- 
like groove in front of the eye, ])ut tlua'c is no tut)(T(uilat(*d pjui on the- 
head. 

The colouration seems to vary considerably with growth, la a<lulh 
specimens there are broad, black bands on tlio dorsal surfarCt^. of the body- 
They arc more marked in the tail region whcr(‘ tiny extend to the sidt^s 
also ; but anteriorly tliey become lost in the gen.eral mottled coloura- 
tion of the body. The body is of a dark colour just above and l)elow the 
lateral Ibio ; the upper surface of head is grayish whik'. tln‘. (uitire ventral 
surface is pale-olivaceous. Tlie dorsal (in is markc^d with tliKMJ row^s 
of spots across it, while the caudal fin is provided with a.bout thix^.e wavy 
bands. The ventral and the anal fins arc also sj)otted soniidimc, wliih*- 
the dorsal surface of the ]X‘,ctoral li.ns is infuseated with blach maticings. 
In the young individuals, besides tlie saddle-shaped bands on tlie dorsal 
surface, there are series of blotches along the lateral line or just below 
it on both sides. The general surfa(‘.e of tlu^ body is irrorat(‘(l with black 
dots. In some specinnms the body is covered with, a number of 
anastomosing markings which sii])eifioially impart a imifoiin daik 
colouration to the upper surface and sides of the fish. 

Type-specimen .*-"-¥10122/1, Zoological Survey of India {Ind. Mus.). 

Distribution iV. hashmirensis lias Ixicii collected in Kashmir from 
tJie following localities - 

(i) Ifiight specimens from a stream flowing from the wattu*w*0!’k 

reservoir to the trout-farm at Harwan (Type-locality). 

(ii) Seven specimens from a stream flowing out of tvhc Kukarnag 

Spring- 

(iii) Several young and half-grown specimens from the Veriiiag 

Spring. 

Remarks . — It has already been indicated that N. hashmirensis shows 
great similarity to species with long and narrow caudal ])edunel(^ such 
as N. tenuis, N. lhasae, N. yasinensis, etc. The following combination 
,of characters distinguishes it from the allied species 

(i) The ventral fin extends considerably beyond the anal opening. 

|ii) The commencement of dorsal is equidistant betwuHUi tip of 

snout and base of caudal 

(hi) The lateral line is complete and well marked. 

(iv) The eye is in the middle of the head. 

(v) The pectoral fin is somewhat shorter than the head. 

(vi) The least height of the caiidal peduncle is (ionsidf^rably greater 

than the diameter of the eyes 

N. hashmirensis m further distinguished from all the relai-tsd 
by its general fgeies and the characteristic coloiiration. 
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Stream near trout- 
farm at Harwan. 


Stream 
flowing out 
of Kukar- 


nag Spring. 


Verinag 

Spring. 


Total length including caudal 


98-5 

92-4 

77-4 

93-8 

62-4 

55-0 

41-2 

Length of caudal 


16-5 

l(i-2 

12-4 

15-0 

11-4 

10-0 

7*2 

Length of head .... 


17-6 

16-0 

13-7 

17-0 

12-2 

11-0 

8-fl 

Width of head .... 


12*0 

11-8 

9-5 

12-0 

8-2 

7-2 

5-7 

Height of head at occiput 


lO'O 

9-8 

73 

10-6 

7-1 

6-2 

4-8 

Depth of body .... 


12*2 

13-3 

9-0 

12-3 

8-3 

6-2 

4-8 

Length of snout .... 


7*9 

7-7 

5-3 

7-8 

6-6 

4-9 

3-4 

Diameter of eye .... 


3-2 

3-0 

2-1 

3-1 

2-4 

2-0 

1-7 

Interorbitai distance . 


4-9 

5-0 

3-9 

4-8 

3-2 

2-8 

2-6 

Length of caudal peduncle . 


18-3 

16-5 

16-6 

16-5 

11-0 

10-2 

7-S 

Least height of caudal peduncle . 


6-0 

6-5 

4-4 

5-0 

3*3 

2-8 

2-0 

Longest ray of dorsal . 


12-8 

13-0 

11-0 

13-0 

9*5 

9-5 

6-2 

Longest ray of anal 


12-0 

10-8 

8-6 

11-6 

7-5 

7-0 

4-3 

Length of pectoral 


16-5 

14-0 

13-5 

15-6 

12-0 

' 10-7 

6-4 

Length of ventral 


13-2 

12-4 

10-8 

13-6 

9-0 

8-6 

4*6 



EXPLANATIOISr OF PLATE 111. 

A sketch map of the river system of the Chitral Valley, showing the 
principal localities in which fish were collected. 



Bec. Ini>. Mus, Vox. XXXVI, 1934. 


Plate III. 



Sketch Map of the Eiver System of Chitral Valley. 







EXPLANA':ri()N OF PLATE IV. 

Physical Fkatiiej^s cp tjik (Jhitkal Valley. 

Fro. 1. — Tho narrow and deep valley of tlic Luikuh River. 

Fig. 2. — Junction of tlie Lutknli and the Mafitnj liivera to form the 
Chitral Fiver. Notice the steep and hare IuIIh. 

Fig. 3. — A Fed Kaflfir })avsket nsed as a trap below a snml! waterfall to 
catch fish. 

Fig. 4. — A small stream couple of miles above liarnbhnr^ Bhowing growth 
of vegetation on its sides. 
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Trade in Tive Fisli {.Biol in Calcutta 
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No. 1. 

Trade in Live Fish ifj'lol Mmihlt.) in Calcutta. 

.By WuiTDUK Lal Hoka. 


LvHurv dvlireml at tlie^ AsUtbiv Soclrfi/ oj Hengai. oa Friday., the 
*Mst. iif Auyusl, and pidylii^lkcd iriih prnnis.sioii of the 

Director., Zooloyirol, Fiirrry of hidia.) 


In liis a(^eount of the Fish and Fislicries of Bengal, Francis 
liuchanan (aft<n*\var<ls Hamilton) records the following observa- 
tions undoi the general account of the fisheries of the Purnea 
l)istri(;t. ' In the cold season some boats, of from 100 to 200 
maunds burthen, an'- half filled with wat(n% and great quantities 
of small fisli are put into thorn, and sent living to Calcutta. 
Tl\(^ lish are so thi(d< that they arc just kex>t wet, but the water 
is frecpiently renewed. The kinds are the Hingi, Mauri, and 
Kahai, all small fishers very tenacious of life, and in much 
re!(pu^st with the natives, as supposed to possess restorative 
powers \ In several volumes of Hunter’s Statistical Account 
of Bcvngal, thc'rc' are n^forcuacos to the trade in live OsJa, and I 
<1 note’s lieiH^ two which seem to b(^ of special significiance. In 
tlu^ ai(HU)unt of th(‘ Jessore Fisheries it is stated tlxat ' The fish 
is kc'|)t fix^sh by the ing(ntious and simple doficc of ’i)erforating 
i\w boH/(yni of the boat, and (confining the water which enters 
by means of two boards strctcdied from gunwale to giuivvitlc^ 
A tank oi reservoir with a constant supply of fresh water is 
thus fonvK^d, and the*- lish roach their destination alive. The 
fiiua* vari(hvi(\s, howewer, siudi as the rui and katJa, etc;., cannot 
support this treatment, and would die. They are, therefore, 
not cv\”[)ort(;d in cpuuititit^s from Jessore ; and indeed Nadiya, 
wiiih it.s railway communications, has obtained this branch of 
the; i.rade. Hut the coarser sjyecies, such as kai, magur, etc., 
Ix^ar the cionfincvment easily, and are retailed alive from villages 
on riven* banks in tlie neighbourhood of Calcutta, Hughli, ete;., 

uudcT the; nanne of Jcwsorc fish The; kai, a small black- 

gretm pursevmouthcd fish, is greatly esteemed by Bengalis as a 
re^stforative after si(;kness Memtion is also made of the fact 
that ' From the lishing gi'ounds of Bakarganj, boats laden with 
fish are; continually passing through the Josscyre ySundarbans to 
Caleaitta. The; v^essols are tilled with water and fish in perhaps 
cKjual bulk, and the water is continually (;ast out and new water 
e;ast in. '“rhe fish die in great numbers, and are thrown out as 
they die;, but sufticient roach Calcutta alive to pay for the 
trip In the ac’count of the Faridpur District, a reference is 
matle to Jiol Machh, and it is stated that ' The fishes in this 
case are; stored in reservoirs constxaicted in the middle of the 

( 1 ) 
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boats and closed by a grating at bottom, through which a con- 
stant and fresh supply of water is afforded. The boats are 
well manned and swift, and are pulled day and night De, 
in his ' Report of the Fisheries of Eastern Bengal and Assam 
devotes to the mode of transport and value of live fish a para- 
graph which is very instructive in this connection. He says : 
' Certain fish fetch a high j)rice if sold alive, and are of much 
less value when dead. They are supposed to be very nourishing 
if killed just before cooking. These are called jiol (alive) fish 
and are the Magur, the Singi and the Koi. Some other species 
of fish which are transported similarly also come under the same 
designation, and are the Shol, the Lati or Cheng, and the Gajar. 
They all possess specially-contrived breathing apparatus enabling 
them to live for a long time in very little water, and some of 
them are known to walk across land from one water to another. 
Such fish are easily transiDorted alive to long distances. When 
large numbers are to be carried, they are placed in water in the 
hold of a boat. A circulation of fresh water is maintained by a 
small hole being bored in the bottom of the boat, through which 
water wells up, while one or more men are engaged in constantly 
bailing the excess water out. The hole is stopped with a peg 
when the bailers rest. These fish are caught in bhils and other 
confined waters and carried in this way to very great distances 
such as from Paridpur and Bakarganj to Calcutta. For shorter 
journeys they are carried in earthen pots or canisters containing 
water, which is changed once or twice a day. They are kept 
alive in this way in the consumers’ houses for several days.’ 

The above remarks indicate that in the ' live fish ’ trade 
a special technique has developed and that in the ingenious 
devices to be referred to presently advantage is taken of the 
mode of life of the species collectively known as Jiol Machh. 
I will now refer briefly to the bionomics of these fish to indicate 
how they differ in certain essential respects from our ordinary 
conception of fishes . 

In India and further east, there are many varieties of 
fish which are capable of living out of water for considerable 
periods, and even of making periodic excursions on land. These 
are very hardy species and are able to survive conditions fatal 
to most other kinds of fish. In their natural haunts, such as 
foul-smelling marshy areas, when the water has been dravn off 
or has evaporated, as often happens during drought, they are 
capable of living in pools of liquid mud and when these dry 
up they burrow in the mud for a foot or two and survive so 
long as the earth is moist beneath. This highly unfish -like 
behaviour is due to the fact that in them air-breathing organs 
or ' lungs ’ have been developed and it has become possible for 
them to oxygenate their blood directly with the atmospheric- 
air. On lifting the gill-cover of a Koi {Anabas) or Khalisha 
(Trichogaster), one sees a chamber situated above the gills and 
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formed aw an outgrowth of the ordinary gill-chamher. Each of 
ffi[('iw(i a(((!o.s.sory ohainberw contains a labyrinthiform organ, 
composed of shelf-liko plates with wavy edges and suijplied 
wifih fine l)k)od vessels. When the air is inhaled through the 
mouth it (iutews this chamber and the labyrinthiform organ acts 
as thc^ ' lung ’ of the fish. 

In Hauli and Lata {Ophicephahis spp.) the accessory- respira- 
tor'y organs are in the nature of two lung-like reservoirs in the 
lu'ad, developed as pouches of the pharynx. The inner Imingw of 
thcjse cavities are richly supplied with blood.^ The respiratory 
chambers of Cuchia (Amphipnous) are of a similar nature. In 
this fish the gills are greatly reduced and it seems to have lost 
praciticially all its power of aquatic respiration. In _ Magnr 
(f 'kfnVw) there is an air-chamber situated above the gills into 
wlu(sh tree-like outgrowths project from the upper ends of the 
gill arcihcis. In Aingi (jdaccobrasicJms) a long tubular sac grows 
bac^kwards from the opercular or the gill cavity and e.xteuds as 
far as the middle of the tail. This sac bears a marked resemblance 
to tl«^ lungs of land vertebrates. These arc the principal fish 
which (ionstitute the trade in live fish. It is not my intention 
to deal with all the aspects of this business, but to confine my 
attention to thci wale of this commodity in Calcutta with such 
incidental rcma.rks on otluu- aspects of the fishery as may be 
< 5 a,llod for in the treatment of the subject. 

1 am informed that in Calcutta there are three priiici]>a.l 
\viiol(tsal(i markets .for th(' disposal of Jiol Machh, one at 
< Jliingrighata, not very far from the Diiapa Lo<dc, one at 
Kidderpore on ^’olly’s Nullah, and the third at riiadanga, 
opposid' the Ikwhhandhu l‘ark on the danal West Iload. There 
artt plae(« on the Hooghly Hiiver which are also known for tlu^ 
sale of ‘ live fish but they arc not of much sigriifieanee from 
th('. (!omm(^rcial point of view. Not very long ago, there used 
f,o be a big market a1, Salkia on the wtistern hank of the 
Hooghly, hut on account of its relative inaccessibility it has 
Ixw.ii given np. The entire (juantity of fish sold in the three 
enumerated above is brought to dalcutta from tlui 
<kdtai(t districts of Lower Bengal, such as Faridpur, Bakerguuj 
(Khulna), .le-Bsore, the 24-Farganas, Barisal, Madaripur. and 
l)ac<ia. 1'he rtiajority, if not all, of the boats laden with ‘ live 
fish ’ pass through the Krishtopur danal before reaching Oalcutta 
and it is a common sight to see boats, mostly small but a few 
large oims also, being towed to dalcutta in a (iharacteristic 
way (Plate I, fig. 1). To a central post in the boat a number 
of ropes arc tied and these are passed on to people on the shore. 
These persons pull the boat along with the help of these roi)CH 
and only one man is then needed on the boat for steering 
purpoHc^s. Most of the boats come to Ultadanga, which, 1 am 
giv(ui f.o understand, is the most important market now for the 
sale of Jiol Machh. Ohingrighata used to be the foremost 
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market for this purpose, but it has lost its popularity in favour 
of the XJltadanga market. Here during the winter months 
twenty to thirty small boats may be seen lying along the westoi'U' 
bank of the canal (Plate 1, fig. 2), but unless one^ goes there 
very early in the morning, the way in which the fish ti’ach*- is 
carried on cannot be appreciated. Between the hours ^ of b 
and 8 in the morning, there is great activity and it is pra(4.i(*.ally 
impossible to find anyone to help with the collection of in- 
formation one may be interested in. By 8 o’clock the regular 
business is finished and the fishermen busy themselves^ with 
the preparation of their midday meal (Plate L fig. 3). These 



Tect-i-ig. 1. — Sketch Map of Lower Bengal showing the [)Dsition of th(^ 
deltaic districts froni where Jiol Machh (Live Bish) an^ im]H)ri(Hl 
into Calcutta. 

Full thick line indicates the route that can bo used all thc^ yen,r. 

Broken thick line indicates the inner boat route which stiort-ens 
the journey by many days and is used by a majority of Jiol Mavhh 
boats. 

hours for the sale of the fish are natural; for the fish are taken 
from here to the various markets of the town for retail purposes. 
At the same time it is considered highly undesirable to disturb 
the fish more than once in the course of 24 hours, and it is 
difficult, therefore, to persuade these people to sell the fisli 
after the early morning hours. 

The fish occupy the entire hold of the boat with a sufficient 
quantity of water to cover them. As a rule -|th of the depth 
of the boat is filled with fish and water and there are stout 
wooden cross-bars in the boat, known as 'Gurroh’, to indicate 
this level. The hold is covered by narrow planking in sections 



***'^■^1 Oalc.utta’s Trade in Live Fish 5 

in siKih a way that a part or the whole of it can be exposcnl 
wh<^n tu'cded (Platen 1, fig. 4). By this arrangement the fi.sh 
he in a c^ool arul wiini-tlark place, and the j)lanking provides 
a flooring .space for tlie people to move about, cook their food, 
etc. 

'though the Jioi fish are air-breathing fi.shes, a certain 
(piaiitii.y of good water i.s .still cs.sential for their healthy c.xistence. 
Before the eornmencoinent of the journey, the required quantity 
oj water i.s taken from the natural haunhs of the fishe.s through 
a. ptad'oi'ation at the bottom of the boat, [n some boat.s there 
i.s no perforation at the bottom, but a portion of the edge is 
built in such a way that a small piece of wood can slide in and 
out. When it is desired to add water, the piece is taken out 
and filu' boat is tilted towards the side and water enters through 
th<^ f.(miporaiy opening. After taking in the desired quantity 



K.X'i’-rro. ' 2 . ykcUih of an nrnmK'i'iu'iU by which water is HIUsI hi some 
of the IkhUh oiipigcd in llic triuli' of ,/ iol MnvM, (Live Fish). 

«=SIi(ling plank or door; 6=()[)cning after the door is lifted 
upwards; c=M<lgi‘ of the boat.; d=(iroovcd pillars in which the 
door slides; (!=.A portion of the lioat’s inner suiPwic. 

... . tilling tho boat on tbo sidi' of this arrangcniout and liy 
Id ting llui door upwards, water is allowed to go into the hoal. lii 
sonic casi's, Ihis (h'vice is lilted in the wall of thi' boat itself. 


oi watiw the hole is jilugged securely, and usually no change of 
water is made an ronte, the main reason being that the canal 
water, f.hrough whiidi tho Imats travel, is too saline and, there- 
fore, unwholc'somo for the fish. If, however, the water in the 
lioat hecornes very foul in the course of the journey, it is bailed 
out and refilaeed hy fresh water from some pond or tank near 
the banks ()f the canal. During tho period of stay at (Jalcutta, 
the water in the boat is cihanged oneo every day between 1) to 10 
in tlve morning after the business for the day is ovej . The old 
wat(u- is at first bailed otit with the help of a Dhamd (Plate 6, 
fig. 3), usually from the front end of the boat and a fre.sh srxpply 
is tak('n at the hinder end. When tho bailing out of water is 
going on, the; fish are frightened hy tho noise and lie quietly at 
tlu^ bottom HO that the water can be bailed out without any 
fViar of throwing away the fish, (.lanal water is not used for 
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this purpose, but unfiltered Hooghly water supplied l>y the 
Calcutta Corporation is taken through a hose-pipe and allowc'd 
to fall into the boat from some height (Plate 6, fig. ())• 
this arrangement, thoroughly oxygenated and w^holesome water 
is supplied to the fish. The Calcutta Corporation charges a 
monthly fee (about Rupees thirty) for the supply of wat€u\ and 
this sum is raised from among the owners of the boats. 

The sale of the fish is effected through the intermediation 
of a broker who measures out the quantities of fish (Plate 2, 
figs. 1 and 2). No wmghts are used but baskets of different 
sizes and shapes are employed as measures (Plate 4, figs. 1 
and 2). On the 13th of January, 1933, I noticed a boatman: 



Text-fig. 3. — Net used for taking out smaller fish 
from the hold of a Jiol Machh boat. 


selling fish to a person who intended to take them to Jamsfacdj[)ur 
(Tatanagar) by rail at the rate of Rs. 1-12 per JO small baskets 
{Chhoto Jhdnhd), each of which contained approximately 1| 
paws of fish. After purchase, the man kept the fish in canisters 
with a small quantity of water and he informed me that in the 
course of the journey he will have to change the water at least 
four times. There must be a great demand for this type of fish , for 
up to Jamshedpur the person had to pay Rs. 1-12 per maund 
for fish and water in the canisters besides other incidental 
expenses. I was told that at the Ultadanga Ghat, the price of 
this kind of fish usually varies between Rs. 40 to Rs, 60 per 
maund according to the season and the state of the market. 




um\ 
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For mh in iocaJ markotw, the fish is carried in big 
baHsl«^ts known aiS GdcMul which arc strengthened in various 
wu.ys f(a‘ durability (Plate 5, figs. 1-3). Jiol Machh can leap 
U|> to (u>nsiderablo lioights, ami, therefore, the baskets have to 
b(‘ kept covennl but sometimes netting is used on the top in an 
ing<unous way (Plate 5, fig. 3). Usually flat, shallow baskets 
ai'(^ used a,s <?overs (Platen (), figs. 1 and 2). When taken to a 
inn.rk(d,, the* tisli are transferred to a large earthen gawla in 
whi<di tluy art‘ kept in a small quantity of water. A plank 
of w(M>d l)elnnd the gamla serves as the seat for the seller who 
exhibits a. few of the fish on a l[)anana leaf in a shallow basket 
(Plate 2, fig. 3). Usually there is a small quantity of water on 
tlu^ banana leaves and the fish wriggle about in it and keep their 
mrSihcc a.ml respiratory organs moist. In the local markets 
th(^ retail pritse is fixed per piece or the fish are sold by weight. 
A visit to the Sham bazar Market about midday showed that 
th(^ s(Hdion for the sale of ' liv^e fisli ’ was almost deserted. I 
was infornual, however, tliat during the early hours brisk business 
go(^s on in this section. Bengali women carry on this business 
in the market. 

Homt^ people, tnostly Bcharis, sell ' live fisli ' in the streets, 
iuul (Huui Iku'c there are two categories. Certain peojile establish 
\MW-si(l(^ tem]K)rary shojis by keeping a few baskets full of 
difiVrent* typ(‘s of Jiol Machh in front of them at a street corner 
or some otluw suitable place (Plate 2, fig. 4). They sell the 
fish by w(‘ight, and to a buyer of a large ({iiantity they give the 
fish in a small basket for which they charge only a. nominal 
pricHu Idle second c^a»tegory (consists of street- hawkers (Plate 3, 
fig. 1) who move from place to })]aco with baskets full of fish 
on tluuT* heads. The basket is lined on the inside with banana- 
knaves (Ida.te 3, fig. 2) and a small quantity of water is sprinkled 
over th<^ fish to kocj> them moist. The banana-leaves help to 
ndiain this water in the basket which is beneficial for the fish 
and at tlie same time jirevcnt the water from dripping on the 
bawktu*. The Gdchhd is (*.overed with a shallow basket to pre- 
vcuit flu’s fish from jumyiing over. The fish is usually sold by 
w<‘ight a.tul the jians of tlu^ balancn-i consist of two small, deep 
bask(ds (Plate 3, fig. 2). When the fish arc sold, a common 
string is passed through their gill-o])euings or each fish is 
scHuired by a separate piece of string and the fish dangle about 
as tluy” are being carried home for consumption (Plate 3, fig. 3). 
Honu^ more merciful })ex>ple carry them in small baskets. The 
trc’afmenti they receive in the homes must be familiar to most 
of us. The fishes like jSinghi and Magvr, which are greatly 
dreaded on account of their spines, are first treated with a pinch 
of salt on their heads. This has the immediate effect of nar- 
cotizing them HO that they can be handled without fear. Bonti, 
a. kind of a bent knife fixed in a wooden board (Plate 6, fig. 5), 
is used to cut off the heads and for cutting them up into pieces 
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(Plate 3, fig. 4). The pieces are then put in a, basket (Plate (i. 
fig. 4) and thoroughly washed before transferring thern to the 
cooking pot. 

A much more cruel method is sometimes used for killing 
these fishes. A fish is caught by the tail and its hea.d is hit 
against some hard substance or its head is hit with sonudhing 
hard. The fish has to be knocked several times l)(^fore it is 
killed. 

Jiol Machh are greatly in demand among tlie BengaJi 
population of Calcutta for their flavour, taste, and jmtritional 
value. They are believed to be very good for invalids as they 
are considered to be light, nutritious, strengthening, and restora- 
tive. On account of all these special qualifications, one (^an 
imagine that great care is taken to keep thes(^ fishers in a fit 
condition for consumption as a suitable article of di<d/. But 
unfortunately this is not so. Most of the Bengalis in (lalcmtta 
are, no doubt, familiar with the allusion in the popular saying 
' Jessore Koi but for the benefit of others I, shall ex])lain iti 
here. Koi fish at Jessore is fat, plump, and rich, but by the 
time it arrives in Calcutta in boats, it becouK^s very thin and 
emaciated, so much so that the head-portion b(H‘.onu^s very 
prominent and body-portion lean. After a ))rolong(Hi illness, 
a person’s head seems proportionately larger and iihc^ bod>' 
and limbs very thin. So the phrase ‘ Jessore Koi ' is used for a 
person who recovers from prolonged illness and is ctonscMpiently 
very thin and emaciated. Jiol Machh during tra.ns})ortation 
lose a great deal of their weight as they are not fed from tlie 
day they axe captured to the day they are eaten, anti this ]>eriod 
may range from two to fotir wrecks according to the distancM^ and 
tendency of the market. No one seems to have re^alized wluit 
a wastage of valuable food-material occurs (luring this lau’iod of 
forced starvation of the fish. If some cheap food (^ould 
prepared and the utility of it demonstrated to the fiHh(n*-p(H)])k‘, 
I am sure, much good could result to this trade in the iiK*r(xise 
of the market value of these fish on account of their enhanetxl 
nutritional value. 

Considerable work has been done on the eiiecit of starvation 
in other animals, but in the case of fish there seems to havt^ 
been dijfficulty in collecting the excreta for metabolic^ studi(‘s 
and the inability to give a definite amount of food and wa.t.(n' 
seems to have been another obstacle. On the analogy of wliat 
has been found in other animals, it can be safely "pnwimKH I 
that even in fishes the first line of defence against starvation is 
the depletion of the glycogen stored in the liver and other tiHSU(\s. 
After the consumption of the carbohydrates, the fats and proteins 
would be next consumed, leading to the breaking up of the 
body- tissues, depending on the degree of starvation. It follows, 
therefore, that the . protein and fat value of a fish which has 
been starved for a fortnight or so would be much inferior to 
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timt of fmsli fiali of the name species. The j)reparation of a 
suitable food for tJieBe fish during their period of confmement 
and Hta-rvation is a siniple matter, but no attention has un- 
fortunately been paid to this imi)ortaiit question. They are 
being exploited without the slightest idea of conservation. 
Fortunately, Nature is bountiful in showering its blessings on 
this land, but man is interfering with Nature to such an extent 
that lisherhis may fail altogether. It is, however, lio])ed that 
long ruxjessary steps will be taken to preserve the fisheries 
of this country. 

' As any talk about fisheries is incomplete without statistics, 

I ]>roposc now to place before you a statement of fish-boats 
<mt(^ring (Jalcutta through the Krishtopur Toll Station, showing 
a/pproximatcly the quantity in maunds of fish and number of 
boats month i)y month for the five years, 1928 to 1932 (Table I). 

1 have aln^ady remarked that most of the fish- boats carrying 
‘ live fish ’ to Calcutta have to pass through the Krishtopur Toll 
Station, and, as the statement shows, on an average 43,146'4 
maunds of fish are imported into Calcutta every year. This is 
uot a small (piautity and any effort made to improve the quality 
of this fish seems certainly worth while. Dxaing the dry months, 
from October to dune, tlie transportation of fish is carried on 
by small Ixxats and consequently the number of boats employed 
is larg(^, about 300 boats j)cr month, while the average quantity 
of fish (sarried by these l)oats is about 14*5 maunds j)er trip 
(doable 11). During the monsoon months only a few boats are 
us(h 1 for this trade, but they are of about 36 maunds capacity, 
so that with the reduction in the number of l)oats, the supjxly 
-dot^H not fall pro’})ortionatoly. It is further seen that the sup])ly 
of this kitid of fisli is most abundant from October to March, 
th<' ])(uik ])oriod being January, and it falls off gradually till 
in flune the quantitvimjxorted in (Jalcutta is about l,i>60 maunds 
only. Tlie rise and fall in the quantity of fish month by month 
is guvxHnied by biological laws and can be readily explained 
with, tlio help of our knowledge of tl)e bionomicjs of these fishes. 
With Octolxw or November, the dry-season starts in India 
a.n<l the water in the rivers, tanks, pools, and ditches begins 
to fall du<^. to gradual eva])oration. As the vast expanses of 
wat<u‘ dry up, the fish come together to live in pools and puddles 
and fall a rx^ady pre.v to the ingenious devices used by man in 
earpturiug them. I do not jxropose to deal with these devices 
h(U'e, as it is a long subjecst and must be treated separately and 
(aomot be adequately dealt with within a few minutes. In 
April, May, and rJune, the marshes and ponds dry xip xdto- 
g(d‘.her and the fishes bxiry themselves at considerable depths 
in th(^ ground to tide over this unfavourable period. In cou- 
s(Xjuen({e the supply of Jiol Machh falls considerably. With 
tlu'! monsoon, the country is flooded and the sleeping or aestivat- 
ing fishers are revivified. The fish become abundant, but, on 
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account of the floods and high waters, they are not accessible. 
The supply improves during the rains, bu.t the real fishery 
season for these fish starts with, the fall of water in October 
or November. 

During the rainy season — July, August and September — 
the majority of Jiol fish brought to Calcutta belong to the 
labyrinthine fishes of the genera Anabas (Koi) and Trichogaster 
\Khalisha), while after the rains from October to February 
Ophicephalus {SauU, Lata, Murral) and Anabas are most 
abundant ; Trichogaster decreases in quantity. During the 
hot months, April, May and June, 90% of Jiol Machh con- 
sist of Saccobranchus (Singi) and Clarias (Magur), From 
the middle of February to the middle of April some people 
do not eat Singi and Koi, for they are believed to spread small- 
pox. During these months, the skin of these fishes is covered 
with small, raised, round patches which correspond in ai)j)ear- 
ance to the marks of smallpox. It is probable that this is 
the breeding season of these fishes and that this period is en- 
joined as the close season. 

A few words about the people who biing the supply of 
Jiol fish to Calcutta will not be out of place here. . It has been 
stated that it takes 8 to 10 days for the journey from Faridpur 
to Calcutta, 4 to 5 days from Khulna, and a somewhat shorter 
period from Jessore and 24-Parganas. A stay of 5 to 10 days 
is made in Calcutta to dispose of the cargo and the return journey 
takes about a week or so. Soon after the arrival of the boat 
in the fishing ground, the ovuier of the boat loads it with a 
fresh supply and the Calcutta journey starts once again. It 
was ascertained that on an average one trip a month is made 
by these boats. The minimum number of men on each boat 
is three, one manjhi (boatman) and two clharis (paddlers), but 
this number depends upon the size of the boat. Formerly 
these people obtained a certain percentage of profit, but on 
account of trade depression, they now receive a wage of 6 to 10 
rupees a month, according to their qualifications, besides food- 
rations. The purchase price of the fish is not known to these 
people, for it is the concern of the owner of the boat. Each 
boat costs about Rs, 150 to Rs. 500 according to its size, and 
the carrying capacity of a small boat is estimated to be 6 to 7 
maunds of fish besides a quantity of water. About 90% 
of the people employed in this trade are Mahommedans bv reli- 
gion. 

I have not dealt with the methods of capture of Jiol Machh 
nor with the popular beliefs and superstitions that have grown 
up round this class of fish. A Jiol Machh, when alive, fetches' 
3 to 4 times as much price as a dead one of the same kind and, 
therefore, a dead Singi or Koi is eaten only by the poorer people. 
These fishes have the merit of being absolutely fresh when 
cooked, and it is no wonder that they are prized so much. 
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EXPLAljq-ATION OF PLATES. 

Tkade in Live Fish {Jiol Machh) in CAiiOUTTA. 

Plate 1. 

Fig. 1. — A view of the Krishtopur Canal, North Calcutta. Notice 
■’the boats being towed by men on the bank by means of ropes tied to 
poles in the middle of boats (p. 3). 

Fig. 2. — ^Wholesale market for Jiol Machh at the Ultadanga Ghat. 
Several boats are seen l>dng opposite the Deshbandhu Park along the 
western bank of the Canal West Road (p. 4). 

Fig. 3. — Closer view of a few small boats at the Ultadanga Ghat 
containing Jiol Machh. Most of the men are attending to the preparation 
mf their midday meals after the morning hours of business (p. 4). 

Fig. 4. — ^Two boats containing Jiol Machh. The narrow planking 
in sections used to cover the hold, where the fish are stored, is clearly 
seen (p. 5). The hold is partly uncovered in the boat on the right. 


Plate 2. 

Figs. 1 and 2. — Sale of Jiol Machh. The owner is supplying fish 
from Dure to the broker who goes on measuring the quantity with the 
help of Chhoto Jhdnkd. The purchaser is putting fish in canisters for 
railway transportation- Many people gather round to watch the 
transaction (p. 0). 

Fig. 3. — Jiol Machh Section of the Shambazar Market, Calcutta, 
at about midday. Very few people were in the market at this hour (p. 7). 

Fig. 4. — A way -side temporary stall of a Behari for the sale of Jiol 
Machh (p. 7), 


Plate 3. 

Fig. 1 . — A Behari street-hawker of Jiol Machh (p. 7). 

Fig. 2. — A Behari street-hawker of Jiol Machh weighing fish for 
,a customer. The inner banana-leaf lining of the basket and the cover 
dying beside it may be noticed (p. 7). 

Fig. 3. — Jiol Machh being carried home by means of strings passed 
through the gill-openings (p. 7), 

Fig. 4. — A house-maid cutting up Jiol Machh and preparing them 
for the cooking pot (p. 8). 


Plate 4. 

Fig. 1. — ^Two small fish measures, Ghhoto Jhdnkd and Baro Jlidnkd. 
Fig. 2, — Large fish measure, Dure. 

Fig. 3. — A wide-meshed circular net (Jdl) with an iron rim used for 
taking out larger fish, such as jSoI {Ophicephalus striatus), from th(‘ hold of 
a boat. Wide mesh allows smaller fish to pass through. 


Plate 5. 

Large baskets (Odchhd) for caiTying Jiol Machh. Basket in figure 2 
is strengthened by means of strings of twine. Basket in figure 3 has a 
netting on the top to prevent fish from jumping out. Basket in figure^ 4 
.has a narrow mouth which prevents the fish from jumping out. 
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Platk 4. 

Ki^H. I iMul Shallow, platci-likf^ Ijankc^ts iisod aw o.ovorw for bi^ 
biuskotw {(ku'JiIid) a.O(l for laying out Jiol MavJih for walo. 

Fig. 3. DImmfi, a ()awk<^t witlj a handlo owed for bailing out water 
from a l)oat and for taking out fiwh from th<^ hold. 

Fig. 4. Kfidlok a. small basked, used for miscclIarKious purposes, 
wneh as oa.rrying fish from marked., fe>r washing emt }ji(Hi('s of fish, etc. 

Fig. r>, - Ho )itk a big knifei fixcal in a woodem board for emtihig up 
big (ish into la.rg(^ pieces. 

Kiitdri, a l>ent knih^ for cutting f)igg<n‘ pi(‘.e;es info smaller* pieces. 

Fig. «». -Fresli wa.t(‘r b(n'ng adelod f.o a b<»at from a hosen As the* 
wafer falls from a. (*onsidea‘a.bl<>s htdght, if. b(Hioin<\s the>roughly oxygenated 
(p. d). 


Jssued November 22nd, 19S4. 




3.— Boats at the Ghat after business hours. 






-Hohai’i sircoi-liawker weighing Kia. 4 . — Jiol Machh being prepared for cooking. 

Jhl Maolih. 
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-A large basket strengthened for durability. Fig. 4 —A narrow-mouthed large basket. 
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Snwitr.L ' in his account of the <(Fauna of the Salt Lakes, 
Calcnittai) clesc.ribecl in some detail the physical conditions that 
pn'vail in thi; brackish waters of the Gangetic Delta, in regard 
to salinity, t('in})era,turc, drought, silt, etc., and from a detailed 
study of tin,; plankton remarked that ((although in the main 
actual stnudnral modifications are not discoverable, immigra- 
tion into tlmsc cstuarinci regions and especially into the shallow 
water areas of thc! ponds and pools of the Salt Lakes has ne- 
(T'ssitated v<'ry gre^at a.nd striking changes in the physiology 
and tin; general habits of many of *he inhabitants®. In the case 
of <’('rtain fishes, however,* especially the gobies, in addition 
to w(‘ll marki'd stnK'tural modifications and change of habits 
{)h.ysiologieal changes have come about as adaptations to the 
P4'enliar (‘iivironmenlal conditions in this area. Keme ® discus- 
H('d the modifications resulting from the silt-laden water and 
th» soft and shifting substratum in colour and form; of such 
bottom fishes us Ilarpodon nchcrem (Ham.), Polynemus para- 
discHK L., Coilia dussumiRri C. ct V., etc., of thc Matlah River. 
In addition, several other fish aswsociations arc found in the Gan- 
getic'. Dc'lta in which these and other ecological factors have in- 
duciid stnu'tural and physical modifications. For instance, the 
ris<; and tall of the waters due to tides and thc liability of shallow 
waters to (waporation have induced certain forms 1:o breathe 
a,tmospheri(', air direct ", while several animals estivate to tide 

^ vSewell, Rec. Ind. Mus., XXXVI, pp. 45-121 (1934)- 
“ Kemp, Rec. Ind. Mus., XIII, pp. 233-241 (1917). . 

Hora, Trans. Nat. Inst. Sci. Indi^, I, p. 13 (i 935 )- 
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over the unfavourable weather conditions. These adaptations 
have also resulted in definite modifications of the gills and 
associated respiratory apparatus of the specialised fishes. 

The fish fauna of the Gangetic Delta comprises a vast 
assemblage of species belonging to diverse families, the majo- 
rity of which appear to be of marine origin. A few are im- 
migrants from the fresh waters, but there appears to be no 
evidence of any true relic species in this fauna. Several marine 
species are also known to ascend fresh waters far above tidal 
influence in their periodic wanderings for breeding purposes 
and in quest of food. 

Of the fishes that have established themselves successfully 
in the brackish waters, none are more interesting, ecologically, 
biologically and even morphologically, than the Gobioid fishes ; 
these exhibit striking and varied «adaptative radiations* in this 
area. The gobies, as is well known, form a large sub-order, of 
mostly small, carnivorous fishes. They are bottom-dwelling, 
coastal forms of tropical and temperate seas,- and mainly fre- 
quent rocks between tide marks. There are, however, several 
species which enter rivers and streams, while quite a large 
number of them are found in fresh waters, especially on the 
oceanic islands of ^he Indo-Australian Region. Recently ' 
attention was directed to the structural modifications exhibited 
by the Gobioid fishes of small torrential streams of some oceanic 
islands. These streams are usually so precipitous in their course 
that tides do not materially influence them and there is normally 
no sedimentation in their beds. In view of the above, I a*n 
of opinion that'-the Gobioid fishes of sucl? streams established 
themselves in fresh water without passing through typical 
estuarine conditions. Accustomed to live on rocks in the surf- 
Ime, the Gobioid fishes became gradually adapted, by the mo- 
fications of their body form and pectoral and ventral fins, to 
withstand the swift currents of these torrential streams. It is a 
well kqown fact that due to heavy rains in the Indo-Australian 
and Indiap Regions the shore waters at certain seasons become 
greatly dilu ted = and the littoral fauna, therefore, is as a whole, 

^ ^ Hora, Acharyya Ray Conimemoration Volurti©, pp. 92-99 

(1906) Belgique, N° 12, pp. ■ 699-741 
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already adapted to marked changes in salinity. In these cir- 
cumstances, the gobies were particularly well adapted for co- 
lonising the lower reaches of the streams in this area. 

The present report is the result of field work extending 
over three seasons on the brackish waters in the neighbourhood 
of Calcutta, mainly at Uttarbhag ®. The biological observations 
made in the field were verified, in most cases, by keeping the 
animals in aquaria and watching their behaviour from day 
to day. 

Hamilton ' described i6 species of Gobioid fishes from 
the Gangetic Delta, especially from the environs of Calcutta. 
I ” have discussed the systematic position of these forms and 
have shown that they can be referred to 13 species belonging 
to as many genera — Tcsnioides, Trypauchen, Apocrypies, 
Pseudapocryptes, Scartelaos, Boleophihalmus, Periophihalmo- 
don, Glossogobius, Stigmatogobius, Gobiopterus, Cienogobius, 
Elcoiris and Buiis. Since Hamilton's time several species of 
Tcsnioides have been described “ from the estuaries near Cal- 
cutta and a new genus — • Amblytrypauchen — from the 
Sandhcads. Periophthalmus is also known to occur in this 
region. During my work at Uttarbhag I did not find any 
specimen of Trypauchen, Amblyirypaucfhen, Scartelaos, Go- 
biopterus and Periophthalmus. Gobiopterus, which is known 
to live in waters of low salinity is usually found in canals, 
lakes and other large pieces of stationary water. Its absence 
at Uttarbhag is, therefore, due to causes other than low sali- 
nity. With regard to Trypauchen vagina Day states that «It 
is a very common fi^, and eaten by the lower classes.* In spite 
of special efforts to get specimens of this species at Uttarbhag, 
none were found and, so far as I am aware, this species is not 
obtainable in the Calcutta markets. The water of the Hooghly 
near Calcutta, as also of the Salt Lakes in its vicinity, is now 


“ For an account of Uttarbhag see Hora, Cur. Sci., I,'p. 381 

(1933)- , - 

^ Hamilton «Gangetic Fishes* (1822). 

“ Hora, Rec. Ind. Mus., XXXVI, pp, 483-490 (1934). 

” Day, Fish. India, p. 317 (1876). 

“ Hora, Rec. Ind. Mus., XXVI, p. 160 (1924). 

“ Hora, Rec. Ind. Mus., XXXVI, p. 488 (1935). , 

Day, Fish. India, p. 320 (1876). _ 



844 XII® C&ngrfes International de Zoologie — Section V {4) 

almost fresh, but there can be no doubt that it used to be 
fairly brackish not very long ago It is presumably on 
account of the lowering of the salinity that this fish, as also 
Scartelaos and Periophthalmus, have disappeared from this 
area. Eleotris macrodon Bl. and E. amhoinensis Bl. are stated 
to occur in the estuaries and mouths of large rivers in Lower 
Bengal, but I have not come across these species in the area 
studied. 

In the following account I deal with the forms actually 
studied at Uttarbhag ; this assemblage comprises representati- 
ves of 10 genera of diverse forms and affinities 

I. ECOLOGICAL FACTORS AND CLASSIFICATION OF HABI- 
TATS. 

An account of the physical conditions that govern the life 
of brackish water animals at Uttarbhag has already been 
published, but it is desirable to reiterate the salient features. 
Uttarbhag is situated about 23 miles to the south of Calcutta, 
fairly low down in the deltaic region of the Ganges. It is situated 
on the western bank of the Piali Nadi, a tidal creek connecting 
the Bidyadhari and t]je Matlah rivers (seeTexl-figurei). The rise 
and fall of the water in the Biali at Uttarbhag is approximately 
15 feet and during the first phase of the high tide on the 13th of 
March 1933, its salinity was estimated to be 18.08 per mille. The 
Nadi is embanked on both sides, but in places there are narrow 
tunnels in the banks through which during flood tides water 
flows out from the Nadi to extensive fidieries alongside the 
banks. The flow of the water into the fisheries is controlled 
by narrow channels, and during ebb tides fishes are caught 
by laying traps at suitable places in the course of these 
channels. During ebb tides, the water in the small channels 
sinks to a very low level and the banks which are full of crab- 

•Sewell (Rec. Ind. Mus., XXXVI, pp. 45-67, 1934) may be 
consulted with 'regard to the changes in the salinity of the Salt Water 
Lakes, Calcutta. 

I am grateful to Dr. B. Prashad for kindly reading through 
the manuscript, for making some suggestions and also for affording 
me facilities to cany out this ■work in the field. My sincere thanks are 
due to Mr V. Dev Dev Mukerji and Babu D. N. Bagchi for helping me in 
various ways in the course of this work. 




Diagrammatic representation of the habitats of Gobioid fishes as seen in a section of the Piali Nadi and connected waters at Uttarbhag, Lower Bengal. 
(The fishes are represented on a much larger scale than their habitats). 
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holes, etc. become exposed. In places the embankment of the 
Nadi is somewhat damaged so that during spring tide (full- 
moon and new-moon tides) the water flows over the embank- 
ment and floods large stretches of land containing depressions 
and pools of various sizes. In between the spring tides when 
the water from such places completely evaporates, the people 
scrape off the soil for the manufacture of common salt. 
Connected with the Nadi there are also canals and water-ways, 
the water level of which is controlled by lock-gates and sluices. 
During the rainy season, the whole of the area is flooded by 
fresh water and the salinity of the Nadi falls considerably, 
while the water in the connected channels and pools becomes 
almost fresh. At this time, the pool-animals breed and their 
eggs and young ones are carried away by the high tides to 
new grounds. The following principal fish habitats may be 
recognised at Uttarbhag. 

The Tidal Creek. 

In any tidal channel three «associations» can be readily 
recognised : I) the bottom dwelling animals which are not ma- 
terially affected by the tide%,_^ II) the animals that live between 
tide marks — they are immersed during fl^od-tides and exposed 
during ebb-tides — and III) the animals that live out of water 
and shift their position according to the condition of the tide. 
In Java, Harms found beach-gobies living in more or less 
definite zones and Pearse found a sirpUar arrangement 
Port Canning along the bank of the Matlah river. As regajds 
gobies of the Paknam (Siam) belonging to the genera Perioph- 
thalmus, Boleophthalmus and Glossogobius, Pearse remarks 
that the three common species continually mingle together, but 
from the evidence of their size, food, length of intestine and 
types of parasites he concluded that athough these fishes lived 
together, they were not competing to any extent.* My studies 

Hora ((Current Science)) I, pp. 381-386 (1933). Photographs of 
different types of habitats are published here. 

Harms, Zool. Anz., XLIV, pp. 35-42 (1914). 

1 ’’ Pearse, Rec. Ind. Mus., XXXIV, pp. 289-298 (1932). 

Pearse, Joum. Siam Soc., Nat. Hist. SuppL; IX, pp. 173-178 

( 1933 )- 
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have shown that the ten species of gobies found at Uttarbhag 
occupy definite zones and exhibit a well-marked ecological se- 
gregation., In the three ((associations* of a tidal creek, for 
instance, Glossogobius giuris (Ham.), which is strictly aquatic, 
is found in water. Apocryptes halo (Ham.), Tcenioides rubicun- 
dus (Ham.) and Boleophihalmus boddeerti (Pall.) are all found 
between tide marks ; the first two live in deep burrows which 
contain water even during ebb tides, while Boleophihalmus 
lives in shallow puddles or burrows and is apparently more 
terrestrial in its habits. Periophthalmodon schlosseri (Pall.) is 
always found above water level. 

According to Pearse (op. oil., 1933, p. 174), Periophlhal- 
mus koelreuleri (Pall.), Periophlhalmodon schlosseri (Pall.) 
and Boleophihalmus boddcsrli (Pall.) «lived on the mud flats, 
the third usually somewhat lower down than the first and 
second, but all three went up and down together with the tides 
and even invaded the zone above high-tide mark, where they 
hunted for food among mangrove roots and hydrophytic 
plants.)) This is true of Periophlhalmodon at Uttarbhag, but 
not of Boleophihalmus which was only found below the high- 
tide mark. 

The Fisheries. _ .• 

f * 

The embankments of the Piali Nadi are, as noted above, 
tunnelled in places to feed the fisheries and the water is carried 
by narrow channels to extensive fishing ponds which, in some 
caScs, are like small lakes (see Text-figui'e i) . The water rises in 
these fisheries during the flood tides and falls during the ebb ti- 
des; the rise and fall, though not very great, are sufficiently 
well marked to establish regular zones for the fishes. Perioph- 
lhalmodon skips about along the water edge, Tcenioides and 
Apocryptes are found near the periphery in shallow waters 
where the muddy bottom is devoid of vegetation. In the 
connected pools liable to dry up for long periods, Pseudapo- 
cryples laizceolalus (Bl. et Schn.) is found liwing in deep 
burrows. This species is more commonly found in pools which 
are flooded during spring tides. 

Near the edge of the pond, in certain places there is a 
profuse growth of vegetation. The small species Ctenogobius 
nunus (Ham.) is very common here^ Eleotris fusca (Bl. et 
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ScHN.) and Butis hutis (Ham.) are also found in such places. 
The large aquatic goby, Glossogobius giuris (Ham.), is found 
in the deeper parts of the fisheries. 

At the commencement of the narrow channels by which 
the fisheries are fed, there is usually a small pool, the banks 
of which are honey-combed with the holes of the crab Varuna 
litterata Fabr. At ebb tide, when the water is low and the holes 
are exposed, people dig up quantities of Siigmaiogobius sada- 
nundio (Ham.) from such places. When spring tides incommode 
them, they leave the holes and are trapped in large quantities. 

Spring-tide Pools. 

Every fortnight there is a spring tide and the water of the 
Nadi rises veiy high and flows over the damaged portions of the 
embankment (see Text-figure i). Certain parts are flooded and 
the water lodges in pits and shallow pools. Between the spring 
tides, for a fortnight, these shallow pools are liable to extreme 
evaporation. In this process they are first converted into saline 
muddy water, then thick mud is formed, which on further eva- 
poration leaves a dry cracked bed, below which there is a, stra- 
tum of damp hard clay. The embankment is sometimes repaired 
or owing to drought me tid^ do not rise very high for long pe- 
riods. Under these circumstances The poAs dry up completely 
and the fauna is subjected to conditions of extreme drought. 
Of all these gobies, Pseudapocryptes which is found in large 
numbers in spring-tide pools, is best adapted, to tide over such 
conditions. Occasionally, a few specimegs of Tcenioides and 
Apocrypies were also taken from these pools, though their 
normal habitat is different. Along the banks of the pools in 
crab holes, Stigmata gobius sadanundio (Ham.) was fairly com- 
mon and above the water level Periophthalmodon was plentiful. 
Pseudapocryptes lives in burrows and during drought retires to 
a depth of about 6 feet, whereas Periophthalmodon and Stigma- 
ta gob fas take shelter in crab holes and crevices during the 
dry period. * 

* * 

It is thus possible to arrange the ten species of the Gobioid 
fishes stadied at Uttarbhag according to their habitats as 
foUow: 
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Aquatic Forms 


I. (ilossogohius giurus: 

Main channel, connected 


channels and fishery 


ponds. 

2. Cienogobius minus 

Fishery ponds, mostly 

3. Eleoiris fusca 

among vegetation and in 

4. Buiis huiis 

shallow waters. 


Semi-aquatic Forms 

Low down on muddy 
banks between tide marks 
and in outlying shallow 
portions of fisheries. 

Crab holes along the 
banks of pools and narrow 
channels. 

Spring-tide pools. 

Muddy banks between 
tide marks. 

Almost Terrestrial Form 

10. PenophUialmodUfin schlcsseri^* Everywhere above water 

level. 

The habitats arc well defined and their ecological condi- 
ti®ns arc different, but it has to be remarked that in some cases 
the same species is f0und in more than one habitat as there are 
no "rigid limits of demarcation. Even where two or more spe- 
cie.s live in the same habitat, such as Cienogobius minus, Elio- 
tris fusca and Buiis huiis or Tesnioides mhicundus and 
Apocryptes halo, their feeding habits are different, and there 
is, therefore, no competition for food ; this results in a perfect 
ecological segregation of the different species. 

It is clear from the above that the chief ecologicaf factor 
in this environment is the ebb and flow of the tides. Tlie aquatic 
gobies cannot withstand desiccation for long, though they can 
live out of water for a shorter or a longer period depending 
upon tlic humidity of the air and the dampness of the soil. Of 
the semi-aquatic gobies, Pseudapticryptes is the best adapted 


5. Tccnioklcs mhicundus / _ 

6. Apocryplcs haio . ' 

7. Sligmalogobius sadanundio: 

8. Pseudapocryptes lanceolatus: 

9. Bolcophthalmus boddesrti: 
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to withstand drought, while the other three can endure 
drought-conditions only for a short period. PeriophthalmoRon 
however, can live for long periods in damp situations. Both 
the semi-aquatic and the terrestrial species have developed the 
power of breathing atmospheric air and the method of respi- 
ration is similar in all the species with the exception of 
Stigmatogo bius. 

On account of the seasonal rise and fall in the salinity of 
water in this area, the fishes have become accustomed to a great 
range of variation in salinity. I have kept all these species in 
freshwater aquaria for days together without noticing any sign 
of distress. In this connection it may also be noted that the 
young of Apocryftes, Pseudapocryptes, and Periophihalmodon 
swarm in the river Hooghli at Calcutta during the rainy season, 
when the flood tides are very high. , 

For the burrowing forms, such as Pseudapocryptes, Tce- 
nioides, Apocryptes, the nature of the soil is also an important 
factor. The Uttarbhag soil, which contains a fair amount of 
colloidal matter, has a high water-holding capacity. This 
enables animals to live in the damp soil underground while the 
surface layers are baked dry. In this soil there is a fair amount 
of decomposed orgaiwc matter which not only renders the soil 
porous and light for burrowing oj)eratio|.s, but provides nu- 
trition to a number of mud-eating forms. 

II. BIONOMICS. 

The estuarine gobies of the genera met with in the Gangstic 
Delta have been the subject of considerable study. In recent 
years, SchSttle and Das have worked on their anatomical 
and physiological adaptations for breathing in air and Harms 
has demonstrated that the relatively thicker skin of the ter- 
restrial species is better adapted for conserving moisture. 

The organs of progression in forms like PeriophtJialmus, 
Periophihalmodon, etc., which have been investigated by 

Hora, Trans. Nat. Inst. Sci. India, I, p. 13 (1935). 

ScHOTTLE, Zeitsch. Wiss. Zool. Leipzig, CXL, pp. 1-114 (1932). 

Das, Proc. Roy. Soc. London (B) CXV, pp. 422-430 (1934). 

HaSms, Zool. Anz., XLIV, pp. 35-42 (1914). 
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Eggert and Harms (op. cit.), have been shown to be very- 
well adjusted for locomotion on land. Several workers (de 
Beer, Erdmann, Hess, Baumeister, Harms, and Schreit- 
MULLER and Relinghaus) have studied the structure of the 
eye in mud-skippers and have found it to be better suited for 
distant vision than that of the fishes which live under water. 
Pearse has investigated the food-habits of certain Siamese and 
Indian species. 

In the following lines each species is treated separately 
and only new observations are recorded. For the sake of bre- 
vity, earlier literature is not reviewed or referred to except 
where my observations differ from those of the earlier workers. 
Though all the species dealt with below were studied as tho- 
roughly as possible, more intensive work was done on Pseuda- 
pocryptes lanceolatus , a species which shows a wide range of 
physiological adaptations combined with a simplicity of 
structure. 

All the species are capable of living out of water for a 
shorter or a longer period and their organs of aerial respiration 
are developed in connection with the buccal cavity and the 
gill-chambers. The air is taken in at the mouth and passed out 
through the gill-openings continuously in Stigmatogobius, 
Eleoiris and Bulis, -w^ilc it ie retained in the gill-chambers for 
some time in Apocryptes, Tcenioides, Pseudapocryptes, Boleo- 
phthalmus and Periophthalmodon before expiration takes 
place. The gill-chambers have developed definite pouches for 
thG storage of air and the gill-covers are specially modified to 
keep the openings tightly closed. Glossogobius giuris and Cteno- 
gobius nunus are essentially aquatic species and were not 
observed to breathe air direct. 

Another general point to which attention may be directed 
here is that all the species can live under water indefinitely 
provided the water is well oxygenated. Even forms like Perio- 
phthalmodon, which habitually live out of water and Ijreathe 
air, have lived in my experiments for days together immersed 
in well oxygenated water Tcenioides rubicundus, Apocryptes 
bato, Pseudapocryptes lanceolatus and Stigmatogobius sada- 

Eggert, Zeitsch. Wiss. ZooL, CXXXIII, pp. 411-440 (1929). 

Hora, Trans. Nat. Inst. Sci. Indict, I, p. 9 (1935). 
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nundio were mostly found in burrows and were not observed 
to come to the surface for breathing air. Aerial respiration is 
only resorted to during drought or under exceptional conditions 
of pollution of the water. 

Changes in salinity do not incommode these fishes, as on 
several occasions specimens brought from Uttarbhag were kept 
in freshwater aquaria in the laboratory for long periods. Even 
at Uttarbhag the salinity varies considerably with different 
seasons, but it probably never rises above 20 per mille. Some 
of the species, however, are also found lower down in the Delta 
where the salinity is relatively higher. 

It is thus seen that the Gobioid fishes of the Gangetic Delta 
have undergone remarkable physiological adaptations and in 
several cases the corresponding structural modifications are 
also well marked. 


Aquatic Forms 
Glossogobius giuris (Ham.) 

Glossogobius giuris is the well known uBelei, fish of Bengal 
and is the largest goby known. It is greatly relished as food and 
is one of the few species tha^'migraie to sap. for breeding purpo- 
ses. In the Philippines there is a special fishery for the young of 
Glossogobius giuris. The range of the species extends from the 
east coast of Africa, through the seas, estuaries and fresh 
waters of India, to the Malay Archipelago and northwards "to 
China. * 

G. giuris is a strictly aquatic species, and at Uttarbhag 
it is found in the Piali Nadi and other permanent pieces of 
water. It is somewhat tenaceous of life, but is not particularly 
adapted to live in foul waters. Its food consists of fish, 
shrimps, crabs and insect larvae. The length of its alimentary 
canal, -as pointed out by Pearse, is less than half the total 
length of the iish. 


Ctenogobius nunus (Ham.) 


Ctenogobius nunus is the smallest Indian goby growing 
to about i8 mm. in length ; it is commonly found in pools and 
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tanks of fresh and brackish waters in Lower Bengal, and its 
range extends from Puri on the Orissa Coast to Rangoon and 
Maulmcin in Burma. I have always found it among vegetation 
whore its banded coloration and transparent caudal fin make 
it inconspicuous. It feeds on planctonic Crustacea and animal 
and vegetable growths on the stems of aquatic plants. The 
alimentary canal is a broad, simple tube with the stomach 
portion dilated and slightly bent in its posterior half ; it is less 
than one-third the length of the fish. The species probably 
breeds in winter, as specimens collected late in December and 
early in January had ripe gonads. 

Eleotris fusca (Bl. et Schn.) 

Eleoiris fusca is fairly common in the ponds and pools of 
Lower Bengal. At Uttarbhag only a few specimens from small 
fisheries are brought to the market. It lives in dirty, stagnant 
pools overgrown with vegetation and is veiy tenaceous of life. 
Its alimentary canal is simple ; the walls of the stomach are 
thick and highly muscular. The length of the alimentary canal 
is about half the total length of the fish. In the specimens 
dissected the stomach was found to be eftipty, indicating that 
its feeding is probal^y intefmittent. According to Herre «it 
is evidently a voracious and indiscriminate feeder, specimens 
often being found with the stomach filled with vegetable tissues 
as well as with mollusca, Crustacea and other fishes. » 

E. fusca is widejy distributed in rivers and other stretches 
of |rcsh and brackish waters near the sea ; its range extends 
from the east coast of Africa, through India, to the Malay 
Archipelago and the Philippines. 

Butis butts (Ham.) 

In its habitat and habits Butts butts is similar to the»prece- 
ding species; it is very rarely brought to the market at 
Uttarbhag. According to Herre, this species is found in eboth 
fresh and salt water, living in shallow bays, estuaries, and the 
lower reaches of rivers where they are more or less affected 
by the tides. They lie on the bottom or attach therqselves to 
any object that will serve as a hiding place, their dark colours 
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blending with the environment so that they arc almost 
invisible.)) 

Its alimentary canal, which is simple, is about three-fifths 
of the total length of the fish. The stomach was found to be 
empty in a number of specimens, but the lower part of the 
intestine contained fragments of shrimps, etc. In all probability, 
it also is a voracious and indiscriminate feeder. Its feeding 
also appears to be intermittent. 

Butis hutis is known to occur along the coasts of Bengal 
and throughout the Indo-Australian Archipelago as far as ISIew 
Guinea. It ascends estuaries and tidal rivers. 

Semi-aquatic Forms 
Tcenioides rubicundus (Ham.) 

The eel-like Gobioid fish Tcenioides rubicundus (Ham.) is 
a very common species of the Gangetic Delta and at Uttarbhag 
large numbers of this fish are regularly brought to the; 
market. It is locally known as uLal Ghagra» or aLal Chainguar> 
on account of its reddish colour. Tcenioides is very tenacious of 
life and bites viciou^y at any object that may be near it with 
its strong and curved caninoid t»eth, ea|)ecially of the lower 
jaw. The fishes are sold alive in the market and arc oftc'H found 
attacking one another when kept in a basket. Its tissues are 
soft, semi-transparent and almost gelatinous ; the fish decom- 
poses rapidly after death. In its coloration^ which is light dirfy- 
brown above and red below, and general consistency the |ish 
corresponds with the bottom-dwelling species of the Matlah 
River discussed by Kemp (op. cit.). 

The habitat of T. rubicundus has been described above 
{vide supra, p. 849). Though a few specimens may .stniy into 
small spring-tide pools, the species is mainly restricted to the 
sloping, muddy banks of the PialiNadi or its connected channels 
within tidal limits, usually much below the high water mark. It 
is also found in considerable numbers in shallow pieces of water, 
such as the peripheral areas of the fisheries, subjected to daily 
tides. On two occasions, specimens were dug up from below hard 
earth, but they were living in burrows (see PL XLVI 5) which 
extended considerably below the sub-soh level of water. My 
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observations show that it cannot stand drought for long. Spe- 
cimens were kept in an aquarium half filled with the Uttarbhag 
soil and water. The fish made burrows, but when the water 
driep up, they died. The presence of Tcenioides is readily de- 
tected from the characteristic, circular mounds of earth that 
surround its burrow. If such a burrow is watched for half an 
hour or so, c'louds of mud are seen to issue from it at irregular 
int(.;rvals ; these settle round the mouth of the burrow and give 
rise to the characteristic mounds. The clouds of mud indicate 
that the fish is burrowing deeper in the soil by biting at the 
earth and then blowing it out through the gill-openings. This 
process was observed by keeping the fish in an aquarium. 
Lumps of the hard Calcutta soil were provided, so that the fish 
had to bite hard to detach portions of them. If the detached 
portions were big, they were simply <(Coughed» out, but when' 
the pieces were small, they were expelled with considerable 
force through the gill-openings. In the burrowing operation the 
head is rotated slightly, and the fish usually rests for a few 
minutes after burrowing hard for 2 to 3 minutes. 

The stomach contents of a number of specimens were 
examined during February and March. At this season, the 
creeks are full of young Mugil and Tcentoides ruhicundus was 
found feeding on ‘thftm vomciously. From the stomach of one 
specimen, as many as 24 young fishes and 2 shrimps were taken 
out. The length of the alimentary canal is about four-fifths of 
the total length" of the fish: this shows that the fish is not 
hirbivorous. It wa^ never seen'^fb' chase its prey, but presu- 
mably its burrow acts as a snare for the fry and other small 
animals when the tide recedes. 

A few very young specimens of Tcenioides ruhicundus 
were taken with tow-nettings from the Hooghly River at Cal- 
cutta during the rainy season. This indicates that the species 
probably breeds just before the commencement of the south- 
west monsoon. 


Apo cry pies bato (Ham.) 

Apocryptes bato is also an eel-like Gobioid fish which is 
usually found associated with Tcenioides ruhicundus on the 
muddy slopes of the estuarine creeks,. It lives in burrows within 
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tidal limits and, like TcenioideSj cannot withstand drought con- 
ditions for a long period. Specimens kept in aquaria died as 
soon as the water dried up. The fish is soft and of a gelatinous 
consistency ; it decomposes rapidly after deatli. Its habits of 
burrowing are similar to those of Tcenioides, but it throws out 
finer mud which does not settle round the mouth of the buri'ow 
to impart to it a crater-like appearance. 

Apocryptes bato is brought to Calcutta alive for sale and 
it is known as ^Saada Gullen . At Uttarbhag it is familiar under 
the name «Saada Chengn. «Saaday> refers to the uniform white 
colour of the species by which it is distinguished from the closely 
allied Pseudapocryptes lanceolatus. 

Apocryptes feeds on mud and algae ; its intestine is narrow 
and greatly coiled. The length of the intestine is about twice 
the total length of the fish. Though Tcenioides and Apocryptes 
live in close association, they do not compete for food. Usually 
Apocryptes lives at a somewhat higher level than Tcenioides, 
and, comparatively speaking, is a hardy species. 

During the rainy season, July to September, the young 
of Apocryptes were taken in tow-nettings at Calcutta in the 
Hooghly River. The species probably breeds with the first 
showers of the south-west monsoon and its young, which arc 
carried up and down with *^he* ticfes, distributed all over 
the marshy areas. Some specimens establish themselves in the 
small channels that traverse the Calcutta Maidan and a few 
have been taken from the unfiltered water tanks in houses 
where they sometimes grow to a consideraljtle size. During caily 
stages, the fish feeds on micro-plancton. , 

Pseudapocryptes lanceolatus (Bl. et Schn.) 

Pseudapocryptes lanceolatus resembles the preceding spe- 
cies in general facies, but can be readly distinguished by its 
characteristic mottled coloration and a series of bands on its 
lanceolate caudal fin. The habitats of the two species are very 
different. Apocryptes lives Within tidal limits, whereas during • 
the dry season, from November to May, Pseudapocryptes was 
found at Uttarbhag in spring-tide pools which dry up occasio- 
nally and„ sometimes remain dry for months together (see PI. 
XLVI i). It is a hardy species with thick skin and firm muscles. 
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In winter months, especially in October and November, the fish 
is brought to the Calcutta markets in large quantities and sold 
alive. It is known as nGulle Mackhv in Calcutta and aCheng)) at 
Uttarbhag. PseudapocrypLes makes deep burrows in which it 
lives, presumably with the head pointing downwards as clouds 
of fine mud are shot out at irregular intervals by the fish. It is 
an interesting sight to observe a pool, usually shallow and 
(dear, containing burrows of Pseudapocryptes. At different 
places clouds are shot out and the colour of the mud determines 
the depth at which the fish is burrowing. For a foot or so, the 
mud is usually very black, but after that its colour becomes 
lighter. The mud is so fine that it does not settle round the 
opening to give it a crater-like appearance. On the 4th of 
March 1934, the surface temperature of a Pseudapocryptes 
pool, 4 to 5 inches deep near the edges and 9 to 12 inches (ieep 
in the centre, was 95" F ( = 35° C) at noon. The temperature 
of the bottom mud at a (depth of one foot was 79.7° F 
(-"26.5" C). It is possible that the fish burrows deeper and 
deeper to escape the excessive heat in the shallow pools. 

When the. pools dry up between the spring tides or for 
long(;r periods, the fish retire to depths of 5 to 6 feet in usually 
straight or slightly oblique, narro'^ burrows (see PI. XLVI 3). 
In the a,bsence of wa'tcr, the? bilrrowing is carried on by biting 
off lumps of soil and then ((spitting» them out as pellets round 
the mouth of the burrow or along its walls (see PL XLVI 4). 
'Fhc lining of the burrow is smooth and shiny, due to the appli- 
cation of the slime q£ the fish as it goes up and down its wet 
busrow. S})(icimens kept on smooth, soft soil, hurried their heads 
at once and reinained in this position for a long time. I presume, 
the burrowing process is carried on at night when the walls are 
moist on account of dew which lies thick on the ground during 
the winter months. By February and March, when the spring 
tides do not usually rise very high, the fish become dormant in 
their burrows and lie with the head pointing upwards to 
facilitate aerial respiration. Specimens dug from depth of 
six feet had a very small quantity of slimy water at the bottom 
of the burrow, but they were more or less torpid. When plun- 
ged in water they revived immediately and began to breathe 
water slowly, but regularly. In suitable aquaria, with a bed 
of Uttarbhag mud, the adult specimens burrowed to consi- 
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derable depths and were found lively even when the entire 
mud had dried up and cracked. The smaller specimens made 
shallow burrows and died after a few days. Some of these 
smaller individuals were induced to form burrows along the 
glass sides of the aquarium so that the behaviour of the fish 
could be observed (see PL XLVI 2). The specimens re- 
mained quiet so long as they were kept under observation, but 
at night formed small burrows and lay in them quietly with 
the head directed upwards. After 2 days when these individuals 
had become somewhat torpid, their burrows were gradually 
flooded. So long as the water was below the level of the anterior 
end of the fish, it showed no sign of revival, but as soon as 
the fish was immersed, it ((COUghed* out mud and began to 
breathe in water. In every case mud was «coughed» out when 
the burrows were flooded, indicating that the fish had used 
its mouth in digging. 

The species breeds during the south-west monsoon when 
its burrows are flooded and is said to deposit large, black eggs 
at the bottom of the pools. During the monsoon, owing to the 
large volume of water, even the daily tides rise very high and 
the entire country is flooded. After hatching, the young Pseud- 
apocryptes are carried by^he^ tides into tidal channels and 
thus get widely distributed. During July, August and Septem- 
ber, the Hooghly __water at Calcutta is alive with ‘these fish and 
at flood tide they enter into small channels of the Calcutta 
Maidan (Military Parade Grounds). Some of these specimens 
make burrows in suitable places and gra'Sually grow to adult 
size. I have collected specimens from the Calcutta Maidan over 
six inches in length. 

While cleaning a tank of unfiltered water-supply in his 
house, Babu D. N. Bagchi collected several specimens of 
Pseudapocryptes from the bottom mud. This tank is thoroughly 
cleaned every third year and the specimens collected from it 
represented three annual growth stages. The youngest speci- 
mens from 13 to 16 mm. in length represented first year’s 
brood, specimens about 50 to 80 mm. in length represented 
second year’s brood, while the largest specimen about 150 mm. 
in length represented 3 years’ growth. The diameter of the pipe 
feeding tine tank is mueb smaller than the diameter of the 
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largest fish and there can be no doubt that the fish must have 
entered the tank in the young state. 

The adult specimens, living in burrows, feed entirely on 
mud and their greatly coiled alimentary canals are about 2.6 
to 2.8 timcis the length of the fish. Annandale'’s observations 
on the bionomics and feeding habits of this species in the Malay 
Archipedago are not borne out by my experience, nor by an 
examination of the gut-contents. In the young stage up to about 
20 inm. in length, the fish feeds on planctonic organisms, such 
as copcipods, and the intestine is about 0.5 times the length 
of the fisli. 

Even in its very young stage, the fish is capable of both 
aerial and aciuatic respiration. Specimens kept under aerated 
water and prevented from gaining access to the atmospheric 
air liv('d for a long time. Specimens kept in Petri dishes in a 
siuidl quantity of water were found to be quite healthy even 
after a. fortnight. The fish is very tenacious of life and can live 
for long periods without food. 

SLigmaLagohius sadanundio (Ham.) 

Though this remarkable go^ has 'been recorded from 
fresh and bi'ackish vtaters of India, Burma, the Malay Penin- 
sula., the In dp- Australian Archipelago and the Viti Islands, 
no worker has so far referred to its ecology or- bionomics. From 
the records of several visits paid to Uttarbhag, it seems that 
SUgniato gohhis sada^iundio , the aNarkule Machhn of the local 
people, is brought to the market for sale in small quantities 
during the spring-tide periods only. The fish is tenacious of 
life, as specimens in the market were being sold alive and, 
when kept moftt, they continued to live for a considerable time 
after removal from water. The respiration consists of a conti- 
nuous process of breathing air which is passed over the gills 
and lining of the buccal cavity and gill-chambers where oxy- 
genation of the blood takes place. - - 

Narkuld lives in crab holes, especially of Varuna litter ata 
Fabr., with which the banks of small channels and pools, by 
which the fisheries are fed, are liberally studded at Uttarbhag 
(see PI. XLVI 6). Generally they do not move out of these 
holes and several specimens were dug out at ebb-tide. During 
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spring tides, their burrows are flooded and prolonged immersion 
under water presumably incommodes them: they then come 
out of their burrows and begin to wander about, mostly down- 
stream, and are trapped in fairly large numbers. As a rule, 
this species is not subjected to prolonged droughts and is, in 
consequence, not as hardy as Pseudapocryptes. 

Of the several specimens dissected, remains of amphipods 
were found in the stomach of one, while in the case of all others 
the stomachs were empty. Feeding thus seems to be inter- 
mittent. Amphipods are plentiful at Uttarbhag and at low tide 
they probably get entrapped in crab holes and fall an easy 
prey to Stigmata gobius. The alimentary canal of the fish is 
somewhat longer than the total length of the fish. 

Boleophthalmus hoddcerti (Pall.) 

Boleophthalmus hoddcerti is a very common estuarine 
goby ; it lives on the muddy banks of the tidal creeks within 
tidal limits. At Uttarbhag, no specimen was taken from pools 
or ponds, but it was found to be fairly abundant along the 
banks of the Piali Nadi and connected channels subject to the 
full force of the tides. Though highly modified for aerial life, 
it is not as active as Periopd^thqlmodon, and was never obser- 
ved by me skipping about on muddy ban^s. It usually lives in 
shallow burrows containing small quantities of water, and feeds 
on algae and diatoms. Its alimentary canal, as has already 
been shown by Pearse, is about one and a half times the tojal 
length of the fish. 

It is highly tenacious of Kfe, and changes in salinity ’'do 
not affect it to any marked degree. Being a species of the tidal 
zone, it cannot stand desiccation for long and it is not adapted 
to withstand prolonged drought. 

B. hoddcerti is known to occur along the coasts and estua- 
ries of India and Burma and its range extends to the Malay 
Archipelago. 

Almost Terrestrial Form 
Periophthalmodon schlosseri (Pall.) 

Of the gobies that are found at Uttarbhag, Periophthalmo- 
don schlosseri is the mosj; terrestrial in its habits. It is never 
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found submerged under water and it is not uncommon to find 
sjxicinums liopping about on dry beds of pools or on the banks 
of the channels above tidal limits. On one occasion, while 
digging the dry bed of a pool for specimens of Pseudapocryptes 
lanceolaius a specimen of Periophihalmodon was found at a 
de})lh of ■] feet. It was not found in a burrow and it seemed 
a.s if it had entered into a crevice of the cracked bed. Conside- 
rablci literainre has grown up regarding the ecology and bio- 
nomics of Periophihalmodon and Periophihalmus , but in spite 
of this the belief in the caudal respiration of these forms still 
pcirsists (',vcn among ichthyologists. I have already indicated 
tha.t this belief is not well founded, but it seems desirable to 
giv(^ hirlhcr particulars here. 

In 1886, at the Birmingham meeting of the British 
Association for the Advancement of Science, Dr. S. J. Hickson 
advanced the view for the first time that in Periophihalmus the 
tail is used as a respiratory organ. He pointed out that the 
spt'cicis hci had observed in the Celebes always rested with its 
tail immerscKl in water, though the body was invariably out 
of waiter. His observations are included in kA Naturalist in 
North (Hebes)) (London: 1889, pp. 30, 31) and illustrated 
with a sketch In 1889, Haddon, in a nete to ((Nature)), gave 
an account of the bl^od-supply tefthe tail region in Perioph- 
thalmus and felt justified in supporting Hickson's observations 
on the caudal' respiration of Periophihalmus^ Since this date 
thc! view has been taken for granted by all writers of zoological 
t(!:*t-books and popular boo^^s on fishes. It was, however, 
pointcid out by Rauther and more recently substantiated by 
ScHOTxr.E that in Periophihalmus respiration is aerial ; the large 
gill-caviticis are kept filled with air. TWs can be readily obser- 
ved by keeping these fishes’ in an aqu*arium where they jump 
right out of thc water and adhere to the sides. Every few 
minutes thc gill-chambers are filled with air and bulge out 
considerably. 

It seems probable that Hickson's observations were made 
, on thc muddy banks of an estuary where Periophihalmus make 
shallow pits (Annandale) in which the water lodges when the 

I have not seen Hickson’s book, but the sketch is reproduced 
in Kyee’s (cBiology of Fishesw, p. 296, pL XIII (1926). 
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tide recedes. Fishes often resort to this pit to moisten their 
body surface and are sometimes seen sitting round it with their 
tails in water. As is well known Periophthalmus is very quick 
of perception and the slightest disturbance on the part of the 
observer makes the fish skip away to a different position. 
When approaching a pool at Uttarbhag Periophthalmodon 
first went to the edge of the pool and oriented themselves in 
such a way that their tail portion was in water and their gaze 
was fixed on the observer. On approaching still nearer, the 
fish skipped along the surface and went to the other side of 
the pool. Ordinarily, the fish does not take to water. Such 
observations may have led Hickson to the conclusion that the 
fish keeps its tail in water for respiration, but so far as the 
Indian specimens are concerned there is no truth in this belief. 



Fig. 2. — Two specimens Periophthalmodon schlosseri (Pall.) in a fighting attitude. 


Periophthalmodon schlosseri breeds during_ the monsoon 
months and a laFge number of young individuals are brpught 
by the tides as high up as Calcutta. The habits of the youngest 
individuals I have examined, were similar to those of Hie 
adults. It is remarkable that though respiration is entinely 
aerial in its natural haunts, specimens kept in aerated water 
and prevented from cording to the surface lived for a number 
of days. For an hour or so they felt restless, 'but afterwards 
settled down at the bottom and the aquatic respiration became 
regular. 

Pkarse has given an analysis of the food of this species. 
In the case of Port Canning specimens, the food consisted of. 
spiders (13.0 %), insects (4.2 %), insect larvae (2.0 %), shrimps 
(25.5 %), crabs (8.5 %), isopods (lo.o %), amphipods (i.o %), 
ostracods (5.0 %), snails (9.5 %) and mud (21.3 %). In the 
case of Siamese specimens, the stomach contents consisted of 
flesh (7.5 %), crabs (21.0^%), insects (23.5 %), snails (5.0 %), 
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chaetopods (13.5 %), plants (2.0 %) and mud (27.5 %). In the 
latter case, the alimentary canal was found to be less than 
half. I have dissected a number of Indian examples and found 
the alimentary canal to be a little over three-fifths of the length 
of the fish. 

The varied menu of the fish is interesting, for it shows 
that the fish spares nothing that is likely to be found on the 
mud-flats. It can also jump up in the air to a height of few 
inches to catch flying insects. 

Periophthalmodon lives in schools. The adults appear to 
be pugnacious, for sometimes when two of them happen to 
meet face to face, a hostile demonstration takes place (see Text- 
figure 2) . In this attitude, the anterior part of the body is raised 
as high as possible on the pectoral fins, the dorsal fins are 
spread out like sails and the tail is directed upwards. In one 
case I watched the fight for nearly five minutes till the fighting 
pair was disturbed by an on-looker. During the fight, one of the 
fish caught hold of a pectoral fin of its opponent by its teeth. 



Explanation of Plate XLVI 


1. Almost dry bed of a spring-tide pool at Utlarbhag showing burrows of Psntclapocryples 
lanceolatus (Bl. et Schn.). 

2. A young specimen of Pseudapocryptes estivating in a burrow made along the side 

of a glass aquarium. 

3. Bottom portion of a 6 feet deep burrow of Pseudapocryptes, 

4. Pellets of mud on the walls of a burrow of Pseudapocryptes thrown by the fish in 

digging its burrow. 

5. Shallow peripheral zone of a'^ishecr ^ Utlar”^^' — '•^-“/ing burrows of Tmiioides 

rubicundus (Ham.). 

6. Pool at base of Piali Embankment showing burrows of the crab Vamna 
which are sometimes inhabited by Stigmaiogobius sadajiundio (IIam.). 
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Modification of Swim-Bladder in Cer|ain Air-Breathing Fishes of India.* 

By Sander Lai Hora, d.sc., f.r.s.e.j f.a.s.b., 

Zoological Survey of India, Calcutta. 


IH a general sense, the swim-bladder of 
^ Iflshes performs a hydrostatic function, 
buf there are many structural anomalies 
which have neither been explained nor 
correlated with any variations in the habits 
of their possessors. In 1830, Taylorf directed 
attention to the modifications of the bladder 
in certain air-breathing fishes of India, but, 
so far as I am aware, these modifications 
have not been correlated with the habits of 
the fishes. For carrying out certain physio- 
logical experiments, several kinds of air- 
breathing fishes were kept in aquaria and it 
; was observed that different species beliaved 
^ differently when at rest. For instance, 
S^teropneustes (=SaGoobra7ic'hus) floated in 
any position with its dorsal surface directed 
upwards ; Olarias and AmpMpnous floated 
vertically so long as their air-chambers were 
full of air ; while OpMcepJialus and Ambas 
did not float at all even after taking a fresh 
supply of air in their respiratory chambers ; 
they lay quietly at the bottom for most of 
the time. For an explanation of their 
behaviour, I studied the form of their swim- 
bladder with the following results. ' 

With the development of additional 
receptacles for the storage of air for respira- 
tion, it is evident that some adjustment of 
the hydrostatic organs had to take place. 
In Olarias and AmpMpnous, the air-cham- 
Jbers are at the anterior end, and as the 
habit of these fishes is to lie suspended 
vertically for most of the time, they can 
keep the anterior ond>buoyant with the help 
^,of the air-chambers. A bladder in the 
abdominal cavity would have been a dis- 
^turbing factor under the circumstances and 
is, therefore, either greatly reduced or lost 
altogether. OpUcepJialus and Anahas, in 
spite of the extensive air-cavities in the 
head, are enabled to lie at the bottom by 
the extension of the swim-bladder in their 
caudal region. Thus the development of 
the buoyant chambers at the anterior end 
is balanced by the portion of the air-bladder 
enclosed in the caudal region. The long, 
dorsal tubes of Eeteropneustes replace |he 

' • # . 

f ♦Published with the permission of the Director, 
/^fioolbgical Survey of India, ' , 

t Taylor, J., “ On the Bespiratdry Organs and 
Air-Bladder of Certain Pishes of the Ganges,” 
(gleanings in Scieno^e, ] 830 , 2 , 169 - 176 . 


ventral swim-bladder which becomes greatly 
reduced and enclosed in bone. The fish is 
enabled by the tubes to float or lie at the 
bottom, as the buoyant area is thus uni- 
formly distributed all over the surface of tbe 
•fish. 

The study of the estuarine Gobioid fishes,'! 
all of which are capable of aerial respiration 
under adverse circumstances, also leads to 
the couclnsion that definite correlation 
exists between the form and position of the 
bladder and the mode of life of the different 
species. Glossogobius giurus, Eleotris fusea, 
Bulls butis and Stigmatogobius sadanundio 
swim about freely and, though capable of 
living out of water for some time, are in the 
main water-breathing fishes and do not 
show any marked development of the gill- 
chambers. Consequently, the swim-bladder 
is extensive and of the normal type. 
Pseudapocrypies lanceolatus, Apocryptes halo 
and Tcenioides rubicundus live in deep 
burrows,, usually under water, and haya 
developed large gill-chambers for aerMl, 
respiration under adverse circumstances^.' 
Tliesp eel-like fishes do not swiin abdut and 
when the water is foul, they hang from the 
surface by distending their air-cavities (gill- 
chambers) with air. Under the circum- 
stances, the bladder is of little use and, in 
consequence, it is greatly reduced. 
Periophthalmodon, PeriopUhalvius and 
Boleophthalmus are almost terrestrial in 
their habits and possess well-developed 
cheek-pouches for the storage of air. The 
air-bladder is absent in these genera. . 'i 

From the above it is clear that the size 
and position of the swim-bladder in fishes are 
definitely correlated with their mode of lifej’ 
and the structural modifications, referred 
to above, especially in the case of the fresh- 
water air-breathing ‘fishes, are, no doubt, 
induced by the presence of air-chambers. 
These observations lend considerable weight 
to the view that the present chief functiop 
of the swim-bladder is to act as a hydro- 
static organ, for where other structures 
have appeared to interfere with this 

’ <;» 

t Mr. Dev Dev Mukerji o| the Zoological Survey 
of India is at present engaged in investigating 
the correlation between the structure of the air- 
ladder and the ecological factors in the case 
of Gobioid fishes in the Gingetic fiplta, 



Position at Rest of Certain Air-Breathing Fishes of India. 
(■Diagrammatic.) 

1. Heteropnenstes fosailis. 

2. Clarias hatrachus. 

3. JLmphipnom cucJiia* 

4 . Ophicephalus punctoAvs, k , 

5. Andhas Uatudineus, ' 

f# 

6. Pseudapocryptes lanceolatus* 

7. Periophthalmodon scMosseri, 




function, the bladder has either disappeared » 
functionally§ or has become greatly modified \ 
to meet the new requirements. The prob- 
able mode of origin of the type of air-bladder 
found in Anahas and OphiGephalus is dis- 
cussed below. 

Ifriie extension of the air-bladder in the 
caudal region among the Anabantidse and 
tiie Ophicephalidm is a remarkable morpho- 
logical feature of these fishes. It has been 
indicated above that they are provided with 
extensive chambers in the head region for 
storing air for respiration and, in spite of 
these buoyant structures at the anterior end, 
they spend most of their time lying 
horizontally at the bottom. To reconcile 
these two facts, one has to imagine a type 
of fish before the development of the air- 

I Clanas and Eeieropneustea {-Saccobranchus) 
are generally regarded as mud-inhabiting fishes 
of India. Though capable of living in mud when 
the water dries up, they are by no means mud- 
fishes, for they keep floating in water, usually near 
the bottom. It was under a misapprehension, 
therefore, that I {Proc, 17ih Ind. Sci. Cong., 
1930, 229-243) attributed the reduction of the 
air-bladder in these fishes to a ground habit 
of life. The most plausible reason for the reduc- 
tion of the bladder is to be found in the develop- 
ment of air-chambers and the floating habit of 
these fishes. 

Those observations show how identical modifi- 
cations sotnetimes result from widely different 
catisos, and, in consequence, the great need of 
field observations in the study of adaptations— 
correlation of form and habits. Oases are knowm 
of divergent modifications under similar environ- 
mental conditions (Hora, Phil, Trans. Boy. Soc. 
London (B), 1930 a, 218, 200), and in the case 
of the reduction of air-bladder in fishes 
similar modifications have resulted from different 
causes. The result in all cases is the adjustment 
of an organism to the external conditions of its 
existence. 


chambers. In an ordinary fish, the air- 
bladder is situated in the abdominal cavity 
and the fish is enabled to move up and 
down or lie at the bottom without feeling 
inconvenienced. The ancestors of the 
Anabautidse and the Ophicephalid® were 
probably bottom fishes. When they develop- 
ed the habit of breathing air and storing it 
in cavities in the head, the anterior end 
became buoyant, so, for bottom life, they 
had to spend a great deal of energy to keep 
the front end down. Thus, such a fish had 
to swim almost constantly with the head 
directed downwards and the body inclined 
at an angle. Under these circumstances, 
the air in the air-bladder began to exert 
some pressure on the neighbouring ventral 
muscles of the caudal region which gave 
way and enabled the extension of thfe 
bladder backwards. This process must have 
continued for some time, till the buoyant 
tendencies of the anterior part of the fish 
were balanced by the extension of the 
bladder right up to the base of the caudal 
fin and it could lie at the bottom without 
any exertion. 

The origin of the air tubes of Eelero- 
pmmtes and of the air-bladder in fishes has 
to be traced to a similar habit. In the 
beginning, these structures probably develop- 
ed ^8 small pouches for storing air in the 
head region and when the anterior end 
became buoyant and the fish had to struggle 
for lying at the bottom, the backward 
extension of these pouches resulted in the 
setting up of the proper equilibrium. These 
observations lend support to the view that 
air-bladder probably developed as an organ 
of aerial respiration and that its present- 
hydrostatic function is only a secondary- 
acquisition. 
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SILUROID FISHES OF INDIA, BURMA AND CEYLON. 

By Sunder Lal Hora, B.So., F.K.S.E., F.lSr.I., Assistant Biiferinten- 
deni^ Zoological Survey of India, Calcutta. 


n. Fishes oe the genus Alcysis Bueeker. 

Tlie genus Ahysis is iavariably included^ in tlic family Ainljlycopidae 
and in niy recent treatment of tlic fishes of the genus A/mhlyccfs 1*^ 
subscribed to this view. Since then, through the kindness of Dr. F. P. 
Koumans, I have obtained material of Ahysis var%ega.tus (Blkr.) aihd 
AcTOckofdonicMhys 'pleurosLiyma (Blkr.) from the s’Rijks Musouin van 
Natuurlijko Historic, Leiden. A study of these fishes has convinced 
mo that they should be included in a separate family Akysidae, as had 
already been done by Weber and do Beaufort,® Unfortunately - the 
osteology of these small fishes has never been studied and sufficient 
material is not available in the collection of the Zoological Survey of 
India to undertake this work. E.cgan'^ included Ahysis and ActocJwt- 
donicJilhys in the family Amblycepidae on account of their edentulous 
palate and the resemblance of their air-bladder^ and anterior vertebrae 
to those of Amhlyccjys and lAohagrus. The degenerate condition of 
the air bladder is not of much significance for considering genetic 
relationships as divergent forms are known to have undergone similar 
modifications duo to a ground habit of life. The Amblycepidae 
{Amhlyccjps only) and the Akysidae (Ahysis, AcrocJiordomcMhys and 
BreitensLeinia) can bo separated by the following characters : 


Amhh/Cfipidae. 

1. Nostriln cIoho togetlior, separated ty a 

nasal barbel. 

2. Dorsal and pectoral spines weak, arii- 

cnlatod. 

3. Gill-openings wide extending very far 

forwards, gill-membranos united with 
each other' across the isthmus and 
slightly overlapping. 

4. Skin smooth ..... 

5. hdap of skin in front of base of pectoral 

IDiesent. 

0. Air-bladder with thick walls. 


A kysidae. 

Nostrils remote from each other, the 
tcrior wiih a nasal barbel. 

Dorsal and pectoral spines bony, strong. 

Gill -openings narrow or of moderate 
width ; gill-membranes ixnitod with each 
other and with isthmus. 

Skin grannulatod or tuborculaled. 

Flap of skin absent. 

Air-bladder with thin walls. 


All tho characters tabulated above, except perhaps the last two, 
are of considerable taxonomic value ; tho position of the nostrils alone 
has boon utilised by Weber and do Beaufort in separating groups of 


’‘Rogan, Ann. Mag. Nat. Hist. (8), VIII, p. 562 
Irishes, -p. 148 (1923) ; Giltay, Mem. Mvs. Hoy. Hist. Nat. Bdg. Hors Sfno, V, p. 30 (1933). 
»Hora,Ji:sc. XXXV, p. 610 (1933). 

» Weber & do Beaufort, Fish, Indo^A'ustrah ArcMpeL, 11, p. 3(55 (1913). 

* Regan, loc. cit., p. 562 (1911). , , i i • xi.- t 

' Though of similar form,' the air-bladder Of Amblyceps is much more reduced, is thick- 
walled and has more pronounced modifications of the anterior vertebrae* 

[ 109 ] 
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families of Siluroid fishes. It seems roasonablo, tliercdoro, not to in- 
clude Amblyceps in the same faituly with A.hjsis and AGro(dior(lom(Mhys, 

As regards Liobagms, I am not in a position to discnisB its indation- 
slxips, for there is no material of this genus in the collection of the Zoolo- 
gical Survey of India. There is an undoubted similarity between its 
skeletal characters and those of Amblyceps, but the widely Boparated 
nostrils and the absence of the skin-flaps preclude its union with tlm 
Amblycepidae. Jordan^ included Liobagrus in Bagridae, but this 
requires further confirmation. 

Of the family Akysidao, only Akysis has so far been found from 
within the limits of the Indian Empire. As early as 1883, a spocios — 
A, pictus — was described by Gunther^ from Tenasserim but since then 
no other specimen of it has ever been collected. In 1929, Prashad 
and Mukerji^ referred 3 specimens from the Myitkyina District (Upper 
Burma) to a new subspecies of A. variegatus and remarked : ‘‘ In the 

absence of any specimens of the two species referred to above [A, varie^ 
gatus and A, pictus] for comparison, it is difficult to bo definite about 
the specific position of this apparently new form I have now com- 
pared the Myitkyina specimens with a paratypo of A. variegatus and 
find that they represent a now species as already surmised by Prashad 
and Milker ji but unfortunately the now subspecific name— 'umc^/a^'e^.s- 
they proposed cannot be retained. I now designate it as Akysis prashadi, 
sp. nov. and have thus great pleasure in associating it with the name 
of my chief Dr. B. Prashad. Prashad and Mukerji referred only to 
some salient features of the Burmese specimens and gave excellent 
figures of the lateral and ventral views of the type-specimen. The 
species is described below in detail and some additional figures arc 
given. 

For a long time the genus Akysis was known only from Java, 
Sumatra, Borneo and Tenasserim, but recent researches liave shown 
that its range extends for a considerable distance northwards. Bmitli'^ 
recorded A, macroneitna and A. armaius Ixom Siam and recently Fowkir** 
has described two new species from the same country, liefcromjo has 
already been made to Prashad and Mukerji’s record of the genus from 
Upper Burma. It may be remarked that these small fishes are likely to 
be overlooked by casual collectors. 

Akysis prashadi, sp. nov. 

19^9. Ahysis variegatus subsp. variegatus, Pmshad & Mukorji, Hee, hUL Mus„ 
XXXI, p. 180, pL viii, figs. 1 & 2. 

B. 6 ; D. 3/5 ; A. 11 ; P. 1/8 ; V. 6 ; 0. 16. ^ 

Akysis prashadi is a small species in which the head*^ and the ante- 
rior patt of the body are flattened ; the dorsal profile is somewhat arched 
while the ventral profile is almost straight and horizontal. The length 
of the head is contained from 3-8 (in the young) to 44 (in the adult) 


1 Jordan, Classification of Fishes, p. 148 (1923). 

® Qtiiither, Ann. Mag. Nat. Hist., (6) XI, p. 138 (1883). 

3 Prashad & Mukorji, Bee. Ind. Mus., XXXI, p. 180 (1929). 

« S-raifh, Journ. JSiam. Soc. Nat. Hist. Buppt, VIII, p. ISO (1931). 

6 Fowler, Pw. Acad. Nat. Sci. Philadelphia, LZXXVI, p. 97 (1934). 
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times ill the totiil lengtli witliout the caiulaL Tke doptlx of tlie body 
is contained from 4.*4 (ii) tlio adult) to 5-7 (in tlio young) times in tbe 
total lengtli witliout tlic caudal. Tke widtk of tke head is consider- 
ably greater than its length while the height is two-thirds (in the adult) 
to one-half (in the young) of its length. There are two broad median 
fontanels on the head ; the posterior is much smaller and terminates 
near the base of the occipital process. The eyes are small, dorsally 
situated and subcutaneous ; they are far forward in the anterior half 
of the head. The interorbital distance is equal to the length of the 
snout. The mouth is of moderate width, transverse and slightly over- 
hung by tlio upper jaw. The lips are somewhat fleshy and papillated ; 
the labial groove is widely interrupted. There are eight barbels ; the 
nasals are considerably longer than half the length of the head and 
extend to the gill-openings ; the maxillary and the outer mandibular 
extend as far as the termination of the base of the pectorals or slightly 
beyond ; the inner mandibular reach to the base of the pectoral spine. 



Trxt-fto. 1.“ -Dorsal surface of lioad and anterior part of body of Ahyms prashadi, sp. 

nov. X 2§. 

The dorsal fin commences between the pectoral and ventral fins ; 
its long spine is preceded by 2 short spines, is grooved along the upper 
surface and is as long as the head behind the snout. The adipose fin 
is long and low ; its base is twice as long as that of the rayed dorsal. 
The two dorsal fins are separated by a short distance. The spine of 
the pectoral fin is not armed ; it is grooved along the upper surface and 
is as long as the head. The paired fins are horkontal. The ventrals 
extend beyond the anal opening but do not reach ‘the anal fin. The 
caudal fin is emarginate, the lower lobe is slightly better developed 
than the upper. The caudal peduncle is twice as long as high. 

The head is greyish, speckled with irregular black marldngs. An- 
teriorly the body is black in front of the ventral fins ; this black mark 
is contracted into a narrow streak which is continuous with another 
black area behind the ventrals and above the anal fin. Another black’ 
band connects this area with a broad black mark at the base of the 
caudal fin. The ventral surface of the body is speckled with irregular 
black markings. The proximal portion of the dorsal fin and a con- 
siderable part of the pectoral fins and of the adipose fin are black. There 
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is ii bkck across tlio middle of Uic caudal rays. Tlui ventral 

and the aind lius arc also streaked wii.li black. Tins barl)els are varie- 
gated -witb black. In the young si)ecimen.s the three black marks on 
the body are discontinuous and not so wide. The gcmeral body colour 
is pale-olivaecous. 



# 



Text-fiq. 2. — Alimentary canal, air-Waddor and cloutition of Ahyds Blcokcr* 

a. Alimentary canal of Ahjsis mriogatun (Blookor). X3| ; 6 . Air-bladder of A. %mi- 
shadi, sp. nov. X8J ; c. dentition of A, pra,Hhadi, sp. nov. X25J. 
a. 5 . — air-bladder ; m. 'i?.-- compound vertebra. 

Longtli of spocimon of A. variagaius ,‘U mni. withont caudal. 

Length of specimen of A. praahadi 28 mm. with caudal. 


Localities, — Ixidawgyi Lake and round about Kanu)i,ng in the My- 
itkyina District, Upper Burma. 

Type-sjjecimen. — F. 10873/1, Zoological Survey of India {Ind, Mus,), 
Calcutta. 

EemarJes, — Prasliad and Maker ji have already discussed tlie dis- 
tinguishing features of this species. The larger number of rays in the 
pectoral (8 lersus 5-7) and anal (11 mrsus 8-9) fins are very charac- 
teristic of A, prashadi. From A, mriegatus it further differs in having 
two fontanels (instead of one) on the head. In A, piclus the nasal 
barbel's are stated to be only half as long as the length of the head. 

III. Fishes of the genus Olyra MoClblland, 

There appears to be considerable disagreement among ichthy- 
ologists regarding the systematic position of the loach-like fishes of the 
genus Olyra McClelland^ which was characterised as follows : — 

“ Body soft, long, and cylindrio, with two dorsals, th© first radiated, the second adi- 
pose, head elongated and flat at the snout, operculum terminates behind in an oblicxuo 


1 McClelland, Oalmtia Joum. NaU Hist., II, p.688 (1842). 
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(liroi'tod lowai'dB tho donsal iiiis., anal Jong, caudal entire, tcotli like velvet, eoii- 
JiiK’td to tho jawH, no doj’Hiil spine nor aiiytliing peculiar about the bxauichae ; from six to 
<dght sh'/Udoi' (^irri.” 

McOlclbiiKi described two species in this genus from the Khasi Hills, 
Assam. GilP- restricted Olyra for the first species — 0. longicaudata — 
and proposed a new genus Branchiosteiis for the second s|)ecies — 0. 
laiicej)s. The two genera were distinguished on the number of tho 
branchiostogal rays (6 in Olyra, 13 in BranGhiosteus), the number of the 
anal rays (more than 20 in Olyra, 15 in BrancMosteus) and tho 
numl)er of rays in the ventral fin (5 in Olyra, 7 in BrancJiiosteus). 
Giinthor^ recoguised this division in his Catalogue but had no speci- 
men of either of the species for examination. The two genera were 
included by him in the group Akysina characterised by a. toothless 
palate and six rays in the ventral fin. In 1871, Day^ described a new 
species of Olyra from the Pegu Yomas in Burixja and emended the defini- 
tion of the genus. According to the position assigned to this genus in 
his paper, it seems probable that he regarded it as a form allied to 
Wallago and Siluras, In his Fishes of India, Olyra is placed near 
Pse%(deuirofius, Callichrous, Wallago and Sihirus ; from the last three 
it is separated by the character of the adipose fin. In 1883, Giinther"^ 
doBcribed from a number of specimens a new species of Olyra — 
0. elongaia — from Tenasserim and emended the definition of the 
genus still further. Ho remarked that. the genus belongs to tho 
group Silurina ; and I should be inclined to place it in tho vicinity 
of SaccobranchusJ^ Vinciguerra® redescribed 0, elongata from two 
cxaniples and discussed at length the systematic position of Olyra 
and agreed with the contention of Gunther. He also indicated that 
0. laliceps shows affinities with Amhlyceps and may belong to that 
genus. Kocent workers, such as liegan® and Jordan,’'^ include Olyra 
among Bagridao and regard Olyra and BrancMosteus as synonyms. 
(Jluuidlmri^ still further emended tho definition of Olyra when he 
des(;ribed a new species with a forked tail from Assam. This species 
was later recorded by me^ from below the base of the Darjeeling 
Himalayas. I have already indicated that Amhlyceps horae Prashad 
and Mukorjiio from the Myitkyina District, Upper Burma, is a species 
of Olyra. 

It would thus appear that the precise generic limits of Olyra and its 
position in the system of genetic classification are not clear. Judging 
from the short descriptions and figures of McClelland’s two species 


am, Proc. Boston 8oc. Nat. Hist., VIII, p. 52 (1862). 

® Giintber, Oat. Fish. Brit. Mus., V, p. 97 (1864). 

® Day, Proc. Zool. Soc. London, p. 711 (1871). 

rainthor, Ann. Mag. Nat. Hist, (5), XI, p. 139 (1883). 

® Vinciffuorra, Ann. Mus. Oiv. Star* Nat. Genova (2), IX, p.l92 (1890). 

« Rogan, Ann. Mag. Nat. Hist. (8), VIII, p. 561 (1911). 

^ Jordan, Olasaificaiion of Pishes, p. 148 (1923). 

® Chandhuri, Mec. Ind. Mus., VTI, p. 443 (1912). 

» Hora, Pec. Ind. Mus., XXII, p. 737 (1921). 

10 Hora, Bee. Ind. Mus., XXXV, p. 609 (1933); also Mukerji, Joum. Bombay Nat. 
Mist. Boc., XXXVI, p. 819 (1933). 
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tliorc seems hardly any doubt ttat the two forms are not eoiigt^neric. 
The main points of difference may be tabulated as follows 

Olym long icaii data. Olym laticegya. 

1. Branchiostegal rays 0. . Jirancliiostegal rays 13. 

2. Pectorals 1/6. . , . Pectorals 1). 

3. Ventrals 6. . . . Ventrals 7. 

4. Anal 23. . . . . Anal 15. 

5. Jaws equal- . . . Lower jaw consitlerably longer than upper . 

6. Middle rays of caudal j)rolonged. Caudal entire. [Truncate]. 

7. Dorsal fin opposite ventrals. Dorsal fin between bases of pectorals and 

ventrals. 

The absence of a rough spine in the pectoral fin^, the large number 
of branchiostegal rays, the small number of anal rays, the unequal jaws 
and the forward position of the rayed dorsal in Olym laticeps indicate 
that it is an Amblyceps as already surmised by Vinciguerra. The des- 
cription is probably based on a young specimen of Amblyceps mangois, 
a very widely distributed and variable species^, but until material of 
Amblyceps becomes available from the Khasi Hills it seems desirable 
to regard 0. laticeps as a distinct species of Amblyceps. 

Having eliminated 0. laticeps, it may now be possible to give a cleat 
definition of the genus Olym and to discuss its probable relationships. 

The genus Olym comprises small loach-like fishes in which the body 
is long and slender ; anteriorly it is somewlxat depressed but in the tail 
region it is greatly compressed. The eyes are small, superior and sub- 
cutaneous. The nostrils are wide apart ; the anterior is tubular while 
the posterior is oval with a rim which is anteriorly produced into a 
long barbel. The mouth is small and anterior. The jaws are almost 
equal. The lips are thin and continuous. The labial groove is widely 
interrupted. Both the jaws are provided with a number of open pores. 
There are eight thin and long barbels ; one pair nasal, one pair maxil- 
lary and two pairs mandibular. The teeth are small, villiform and 
arranged in bands. The palate is provided with a broad, lunate 
band of teeth. The gill-openings are very wide and extend as far for- 
ward as the eyes ; gill-membranes are extensive and united with each 
other across the isthmus. There are 6-7 branchiostegal rays. The 
functional part of the gill-opening is greatly restricted while flaps of 
skins are developed along the lower edges of the gill-openings to act as 
valves for closing the openings. The chest is devoid of any adhesive 
apparatus. The dorsal fin is short with 7-8 rays but without a strong, 
bony spine ; it is situated opposite the ventrals. The adipose fin, though 
present, is short and low. The pectoral fin has a strong, serrated spine 
and about 4-6 rays. The ventral fins are small and horizontally placed. 
The anal fin is of moderate length, containing 16-23 rays which increase 

■ 1 — — — 

- It is interesting to note that in the list of “ Newly discovered species ”, McClelland 
(Calcutta Joum. Nat. Hist. II, p. 574, 1842), nses the specific name ‘ Olym inermis ’ for 
‘ Olym laticeps \ The former name was not retained for the description of the species, 
hut it shows all the same that the absence of an armed spine in the pectoral fins was 
regarded as a very characteristic feature of the species. 

2 Hora, B&c. Ind. Mus., XXXV, pp. 607-621 (1933). 
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in longtli poBteriorly. Tlxo caudal fin is long and lanceolate ; usually 
it is forked but in some species it may bo entire. The anal-opening 
is situated midway between the ventral fins. The lateral line is present 
and complete. The air-bladder is fairly extensive and lies free in the 



Text-S’Ig. 3. — air-ljladdor and alimentary canal of Olyra McClolland. 

a, Dentition of Olyra harm (Pm«had &; Mukorji) x5 ; b. Aix*-bladdor of O. lonr/icau- 
dato McClolland X 3 1 ; c. Alimontary canal of O. lo7igica'i( da ta MGClolhinclx "2 1, 

a. /!)•==• Air-bladder ; w. modified vertebral element; a, ?i, (/.==: Opening of pneu- 

raatie duct; /i.s^stondon. 

Length of Hpocimon of O, home 70 mm. without caudal. 

Length of aijooimon of <9. longirandaia 108 mm. 

abdominal cavity though dorsally and laterally it is surrounded by thin 
wing-like extensions of the transverse processes of the complex vtn*tebra. 
The walls of the bladder are fairly thick and a distinct pneumatic duct 
is present. 

Type-speeies. — Olyra longicaudata McClelland. 

As defined above the genus Olyra differs from the Bagridae in having 
a spineless dorsal and a peculiar type of air-bladder with the associated 
modifications of the anterior vertebrae. The anal fin is also relatively 
long. In many respects it is closely related to certain genera of the 
Siluridae, such as Silurus, SiVariehthys, etc., but differs from them 
all in having a longer rayed dorsal, in the presence of an adipose 
dorsal and nasal barbels and in having a relatively shorter anal fin 
which is tisually separated from the caudal by some distance. The 
presence of a relatively long, spineless, rayed dorsal and of an adipose 
fin, the depressed head and general facies indicate that Olyra may be a 
specialised hill‘ stream representative of the family Clariidae, sepecially of 
the section comprising Eeterobranchus^ Dinotopterus, etc. In view of 
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what is stated above and on accoiiiit of the peculiar habitat and habits 
of Olyra it seems desirable to keep it, pending further investigation into 
the morphology of the so-called degraded genera of the Clariidau, in 
a separate family which may be designated as Olyridao and defined as 
follows : — 

Body elongate, naked ; gill-membranes free from isthmus. Dorsal 
fin with about eight rays and without a spine ; adipose dorsal present ; 
anal fin of moderate length containing 16 to 23 rays, never united with, 
caudal which is usually long and filiform ; ventrals 6-rayed. Anterior 
and posterior nostrils wide apart, posterior with long barbels. Barbels 
eight, one pair nasal, one pair maxillary and two pairs mandibular. 
Teeth small and villiform, arranged in hands in jaws and on palate. 
Vertebrae 48 to 53 (16-17 + 32-36). Lateral wing-like expansions of 
compound vertebra enclose air-bladder dorsally and laterally ; air-bladder 
of moderate si^ie, more or less free in the abdominal cavity. 

The family comprises the genus Olyra only. 

Keference should be made here to the close supcrfic.ial similarity 
between Aniblyceps and Olyra, The two genera can bo distinguished 
externally by the position of the dorsal fin (between bases of pectoral 
and ventral fins in A7nblyceps and opposite to ventrals in Olyra) ^ the 
nature of the pectoral fin (with a broad flexible spine in Amblyceps 
and hard, rugged spine in Olyra). Internally the palate is edentulous 
in A^nblyce'ps and provided witli a broad band of villiform toetli in Olyra, 
In Amblyceps the air-bladder is greatly reduced and is divided into 
two lateral chambers, whereas in Olyra the air-bladder is of considcir- 
able size and lies free in the abdominal cavity. 

In distinguishing species of Olyra considerable reliance is placed on 
the number of rays in the anal fin. This fin is usually onclosecl in thick 
skin and to ascertain the full compliment of rays the skin has to bo 
removed. In this way I have found that in 0. hempi there are about 
18 to 23 rays instead of 17-18 as described by Chaudhuri. In mature 
specimens of 0 . hempi the bifurcation of the caxidal fin is not noticeable 
unless the fin is properly stretched. It seems to me highly probable 
that McClelland not only overlooked the bifurcation of the caudal 
fin in describing 0. longicaudata but probably for the sake of symmetry 
regarded the middle rays of the caudal prolonged to a lengthened 
point.” Both in geographical distribution and taxonomic characters 
these two species are similar and it is likely that they arc synonymous. 



TEXT-ric. 4. — Posterior part of tail and caudal: fin of a typical specimen Olyra elomata 
GUnthor, x2. ' . 

Throttgli tte MBjfaess of tho authorities of the British Museum (Nit. 
Hist.), I have exatoined a typical speoimen of Gunther’s 0. ehn^ata 
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irom Tenasserim. The caudal fin is bifurcate, the upper lobe is con- 
siderably longer than the lower, which is due to “ the prolongation of 
three rays of the upper half of the fin.’’ If properly stretched, the fin is 
not lanceolate as described by Giinther and later figured by Vinciguerra. 
I am convinced that this species is also identical with McClelland’s 
O. longicandata. 

No specimen of 0 . hurmanica Day is now available for examination 
either in the collection of ' the Indian Museum or in that of the British 
Museum (Nat. Hist.). As judged from its figure, it appears to represent 
a somewhat stouter fish. The caudal fin is shown as asymmetrically 
lanceolate (probably it is forked with some filiform rays in the upper lobe). 
O. home is known from a single specimen in wliich the body is fairly 
stout and the upper lobe of the caudal fin is not very much longer than 
the lower. 

It is thus clear that thoxigh six species have hitherto been described 
in this genus, only one species — O. longicaudata (=0. elongata=0. 
hemfi) — is known from a large number of specimens collected at the base 
of the Darjeeling Himalayas, in Assam and Tenasserim. Until further 
material becomes available O. hurmanica from the Pegu Yomas and 
O. horae from the Myitkyina District, Upper Burnaa, have to be regarded 
as distinct species, though it seems likely that they may also prove to be 
synonymous with longicaudata, as they fall within its range of geographical 
distribution. 0. laticeps, as shown above, is a species of Amblyceps. 

IV. On the xtse oe the generic name Wallago Bleeker. 

Under the vernacular name Wallagoo, HusselP described and figured 
a species of Silurus ” from Vixagapatam on the Coromandel Coast, but 
the fish had already been christened as Silurus attu by Bloch and 
Schneider.^ Without assigning any reason Eleeker^ used Wallago in the 
generic sense while describing a new species — W, dinenia — from Borneo. 
Between 1851 and 1858, Bleeker^ employed this generic denomination, 
still without any definition, for as many as eleven other Silurid fi.shes from 
India, Burma and the Malay Archipelago. Tliere seems no doubt that 
the name had hitherto been used in a loose sense for in his first comprehen- 
sive revision of the Siluroid fishes Bleeker® restricted its use to two species 
— W. russellii Bleeker attu Bl. &; Schn.) and W. leerii Bleeker — 

and proposed a new genus Belodontichtkys for his Wallago dinema. Pour 
years later in his Atlas IchthyologiquCy he® fixed the limits of these genera 
more precisely by indicating their genotypes. All later workers have 
accepted the genus Wallago as ultimately restricted by Bleeker, and 
according to Weber and de Beaufort*^ the genus should date only from 
1858 since '' this is the first diagnosis of the genus, although the name 
Wallago was used by Bleeker since 1851, but without description.” 


3 Rxissell, Fish, V izaga’patain, II, p- 50, pi. clxv (1803). 

® Bloch &, Schneider, Byst. Ichth., p. 378 (1801). 

® Bleeker, Nat, Tijdschr. Ned. Ind., 11, p. 202 (1851). 

Bleeker, Nat. Tijdschr, Ned. Ind., II, p. 427 (1861) ; ibid., V, p. 189 (1853) ; ibid., 
V p. 514 (1863) ; Verh. Bat. Gen., XXV, pp. 64, lOO, 108, 109 (1863). 

* ® Bleeker, Ichth. Arch. Ind. Prodr., I, Silpri, p. 269 (1858). 

« Bleeker, Atl. Ichth., 11, p. 79 (1862). 

7 Weber & d© Beaufort, Fish. Indo-A'nstral. Archipd., II, p. 200 (1913). 
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Jordan in his Genera of Fishes (pp- 247, 279) gives WaUago dimma 
Blkr. as the orthotype of Wallago and again the same species {Bdodon- 
tichthys macrochir ^lki.=Wallago dinema Blkr.) as the orthotypo of 
Belodontichthys Blkr. In accordance with the strict interpretation of 
the International Buies of Zoological Nonienclatxire Wallago should be 
used for species now included under Belodontichthys and a tiew generic 
name proposed for Silurus attu and its allies. But in view of the groat 
familiarity of the generic name Wallago in its present accioptod sense, 
I am retaining this name for W, attu and its allies. The matter will, 
however, he referred in due course to the International Congress of 
Zoological Nomenclature for inclusion of Wallago and Belodontichthys 
among the nomina conservenda. 

The genus is represented by a single species — Wallago attu — in Indian 
waters. 


V, Bishes of the GtBNUS Heteropneustes Muller. 

The genus Heteropneustes was established by Muller^ to acconmiodato 
Silurus fossilis Bloch^ of which he regarded S, singio Haniilton^ as a 
synonym. Though the most important diagnostic character k stated 
to be the respiratory tubes as described by Taylor^ in S, singio, Muller 
indicated that in external features his new genus was intermediab^ l)c)twecii 
Silurus and Heterobranchus. In the same year, Valenciennes’''^ proposed 
the genus Saceohranohus for Silurus singio of whic/h ]m rt^gardod 
S. fossilis Bloch as a synonym. As the name implies, the main cliaractor 
of the genus is the presence of accessory respiratory sacs, Thougli Sacco- 
branchus is a well known generic name among fishos, on grounds of prio- 
rity, Heteropneustes must replace it, as pointed out by Midler^* luinsolf: 
I have also looked up the original dates of publication of tlu‘,st) genera and 
support this contention. 

Valenciennes placed Saccobranchus near Clarias and Heterobranchus 
and remarked : “La ressemblance ext6rieuro du crane dos Hacco- 
branches avec les Clarias et les H4t6robrancheB depend du develop- 
pement des m§mes os ; ainsi, lo crane est 6largi eu avant par 
I'agrandissement des sous-orbitaires ; en arriere, par celui des niastoi- 
diens et des surtemporaux. La preeminence interparietalo fait une 
sailhe sur Tocciput, sans qu'il y ait do casque ou de chevron sur lea pre- 
miers inter6pmeux. Les dents sont en velours aux ml^choires et sur 
deux plaques arqu^es au chevron du vomer. Les rayons branchiosteges 
sont au nombre de sept ; les barbillons de huit. De chaque cdt6 dos 
apophyses superieurea, et au-dessus du corps de verteberes, existent deux 
sacs ooniques, s’4tendant jusqu’aux deu::^ tiers de la longueur du corps, 
et ouverta en avant par deux orifices pratiqu6s sur le haut et ontre les 
peignes* des branchies.’’ Bleeker’ ' also regarded Saccobranchus a close 


1 Miiller, Arch, Anat. Physiol,, p. 115, 1839 (1840). 

2 Bloch, Naturges, AusMnd, Pische, VIII, p. 46, pi. ccclxx, fig. 2 (1794). 

3 Hamilton, Fish. Ganges, pp. 147, 374, pi. xxxvii, fig. 46 (1822). 

* Taylor, Gleanings in Science, p. 170 (1830). 

6 Valenciennes, in Cuvier & Valenciennes* Eist. Nat. Poiss., XV, p. 339 (1840) 
According to Sherborn {Ann. Mag. Nat. Hist. (9) XV, p. 600, 1925] volume 16 of 
Hist. Nat. Poiss. was published in IsTovember, 3840. 

® Miiller, Ahh. Kon. Ahad. TVm.s. Berlin, p. 244, 1839 (1841). 

7 Bleeker, Ned. Tidschr. Dierhunde, I, pp. 119, 120 (1863). 
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svily of Ileterobranchus and Clarias and included tlie three genera in liis 
family Ileterohranclxoidei. At the same time he grouped these genera 
into two subfamilies, viz.j Heterobranchiformes for Heterobranchns and 
Olarias and Saccobranchiformes for Saccobranchus, Gunther^, however, 
inckdod Saccobranchus in his group Silurina (for Silurus and its allies) 
under Siluridae Heteropterae and separated it from the other two genera 
which he placed under Clariina of Siluridae Homalopterae. This system 
was adopted by Day^ and other ichthyologists, but challenged by Regaii^ 
on osteological characters. Regan brought back Saccobranchus under 
Clariidae though he kept it in a separate group within the family, as was. 
done by Blocker. Pape^’s^ anatomical studies of Saccobranchus have 
thrown considerable light on the systematic position of the genus. Ac- 
cording to him the skeleton shows that the fish is not only primitive in 
some respects but has certain features of both Olarias and Silurus, In 
view of these osteological details and on account of the fact that Clarias- 
and its allies possess a totally different type of accessory respiratory 
organ it seems desirable that Heteropmustes should constitute a family 
by itself bearing superficial relationship to the Clariidae. Externally the 
members of the two families can be distinguished by the extent of their 
dorsal fin, which is short in Heteropneustes and usually very long in 
Clariidae. The new family Hetoropneustidae may be defined as follows: — 

Body elongate, compressed. Head greatly depressed, its dorsal and 
lateral parts covered with osseous plates. Gill-cavity with an accessory 
air-sac extending backwards into tail region. Cranial roof with occipital 
and frontal fontanels ; occipital part of skull prolonged into a process. 
Moutli small, terminal. Barbels i pairs, one pair nasal, one pair maxil- 
lary and 2 jmirs mandibular. Nostrils wide apart, anterior tubular, 
posterior slit-like behind base of nasal barbel. Eyes small, lateral, with 
free orbital margin. Dorsal short, without spine, somewhat in advance 
of ventral. Adipose dorsal absent or represented by a low adipose ridge 
along posterior third of tail. Anal long, just reaching or united with 
caudal. Pectorals with a strong, ossesous spine. Ventrals six-rayed. 
Caudal almost rounded. Branchiostegals 7. Gill-openings wide. Gill- 
membranes separated by a deep notch, not united with isthmus. Teeth 
small, arranged in broad bands in jaws ; those on vomer in a patch on 
either side. 

There is only one genus in the family represented by two species — 
Heteropneustes fossilis (Bloch) and H. microps (Gunther). H, singia 
(Ham.) and H, microcephalus (Gunther) are synonyms of H, fossilis 
(Bloch). 

The range of the family, as known at present, extends from Ceylon, 
India and Burma to Cochin China. It is not found in the Malay 
Archipelago. 


1 Gtinther, Cat Fish. Brit Mus., V, p. 30 (1864). 

* bay, Faun. Brit. Ind. Fiah.^ I, pp. 101, 102 (1889). 

« Rogan, Ann. Mag. Nat Mist. (8), VIII, jp. 668, 669 (1911). 

* Papo, Jenaische zs. Natw., LII, pp. 446-520 (1914). 
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Vf,- FjshEvS of the cjenus Olarias Gronovixts. 

(Jtnitlier*^ reciognised four species of Clarias from India, Burma and 
( V‘.ylon, viz., C. magur, 0. teysmanni, G. bmchysoma and G. jagur. DiiyA 
liowcver, recorded five species from this region ; -of these three — 0. 
niaguf, 0. teysmamd and G. jagur — are the same as those listed by 
Gunther. Day was doubtful regarding the validity of 0- brachysomar and 
remarked : Amongst the types of 0, hrachysoma, in the British Museum, 
the number of anal rays vary from 53 to 60, the fish appears to be similar 
to C. Teyswanni.^^ A specimen obtained at Wynaad in. Malabar was 
a.ssigned by Day to G. clussumien Cuvier and Valenciennes® and he 
described a new specdes, G. assamensis, from Assam. Both these forms 
were distinguished from the common Indian species, G. magur, by the 
form of the baxid of the vomerine teeth and their nature. In 0. dussuniieri 
(Day vec Cuvi(‘r a,nd Valemaennes) the teeth are very obtuse, almost 
molariform, a,nd form a continuous ]»and ; wluTeas in (7. assawmsis 
fhe. teeth are globular and form two pyriform patches separated by a 
toothless spa('-e. in tlu‘. middle. Later, howevtT, Day^ discarded G. jagur 
as a sepa.rat(‘. specie's rema-rking that “ M aero fieronolus jagur of Hamilton 
Bucha»nan, Fish. GaiUges, pp. 145, 374, appeans to be a monstrosity of 
Clarias wagm\ in \viii(4i the last few vertebrae', have, been accidentally 
lost or removed, and the new caudal fin has become continuous with 
tlu'. dorsal fin superiorly and the anal inferiorly.” 

I liave examiiK'd a vc'ry largci colh'.ction of Ghrias, including severa,! 
of Day’s original s])ecimens. Mr. P. E. P. Deraniyagala sent me a large 
(udhutjon, si)ecially made for me, from Ceylon. Through the kindness 
of Mr, J. J{. Norman information havS been obtained regarding the dis- 
tinguishing feature's of the types of C. teysmanni and G. brachysoma, 
now pres<‘rved in the <*nllection of the British Museum of Natural 
History, Jjondon. The. characters on which species are differentiated 
in this g(ums W('re ta.bulated with reference to the material in the Indian 
Museum with the following interesting results : 

(i) In all the specimens examined, except one from Ce^ylon of G. 
hraehjsowa, including several hundreds in fresh condition in the Calcutta 
Fisli Marlo'ts, tlu'. caudal fin was found to be distinct from the dorsal 
and the anal fims. The abnormal specimen from Ceylon is figured here. 
It shows tlu^ incomplete tail portion with the regenerated vertical fiios. 
This supports Day’s contention regarding C. jagur. 

^ Gunth('r* Oaf. Fhh. Brit. Jklns..^ V, pp. 17-2J (1864). 

® Finh, India, pp. 484-486 (1877). 

® Cuvier <& ValeucicuneH, Hist. Nat. Poiss., XY, p. ^182 (1840). 

^ 'Day, Faun. Brit, Ind. Fish., I, p. 115 (1889). 
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On leferring to Hamilton’s ° 

was found that jagur was obtained at Lakhipore in tne . ^ 



I" ss ™d» 

Sr It wotdd thus appear that Buchanan at first 
-Zmix” and “Jagur” as pertaining to only one 
ooSred this species to be the same as Silurus b^raohus Lmn. Later 

work has upheld the original determination of Buchanan 

Tf mav L remarked that Bleeker {vide Gunther, op. cit p. !«). 
V T^t, abnormal specimen of G. melanoderma m which the last 
S‘ii» were ^d ,ith 

y,gi^» li«s “1^ '' tee*™'**?! 

^ - ri 

c. 3«»r i» o»iy •» di>«o»>^‘y <=°' 

batradiusf^ nmnber of rays in the vertical ^ varies considerably, and. 
therefore, no reliance can be placed on this character. 



a. 



s. 



C. 



d. 


1 Hora, Journ. As. Soc. Bengal (N. 

SDeraniyagala, O^ylon Jourw.. 8ci. (B) XVI, p. 279 (19d2). 
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Ceylon listed by Giintlier under teysmanni are identical with the types 
of bmchysoma. Further, he found that teysmanni from the East Indies 
is distinct from brachysoma of Ceylon. He says, We have 7 specimens 
from Ceylon and G from the East Indies. The chief differences appear 
to be that brachyso^na has a larger head^ (4 to 4^- in the length^, instead 
of 4J to 5), the occipital process is broader and distinctly more obtuse,^ 
the shape of the vomerine band of teeth is rather different, the frontal 
fontanelle is longer and narrower, and the distance between the occipital 
process to the dorsal fm origin is to 2 in that from the former to the 
end of the snout instead of 1 1 to 2”. I have verified these differences 
by comparing the specimens of teysmanni from Siam and Perak with 
a large number of specimens in the collection of the Indian Museum 
referred to this species from Ceylon. There are variations in detail, 
but the differences in the size of the head and the shape of the vomerine 
^beeth differentiate very clearly teysmanni from braGliysom.a , The above 
observations show that there is an insular form of Clarias restricted to 
Ceylon and that C, teysmanni is restricted to the East Indies and the 
adjacent countries to the north. 

(iv) Clarias dussumieri Cuv. and Val. from Pondicherry, and Malabar, 
was regarded by Gunther as a species inquiremliMn, Jerdon^ had found 







Text-fio. .‘i. — Dontitioii of tho typo-Rp(K?imcn of Clarias dayi, sp. nov. x4. 


it fairly common in the tanks and ditches of Malabar but Day {op, cit., 
1877) was able to procure only one specimen (7 inches long) from 
Wynaad. Day also stated that It appears to agree with Bleeker’s 
Malay form ’’ [0. melanoderma =C. melasomd]. The common species 
of Malabar is the same as that found in other parts of India and the 
collection before me leaves little doubt that Cuvier apd Valenciennes'^ 
C. dussumieri is synonymous with 0, halraohus Day’s Wynaad 


^ Length of head is taken to the end of the occipital process, 

® Length means length of fish without caudal. 

Mr. Norman foxind this (5haraoter to be variable. 

^ Jerdon, Madras Jaurn, LUt. dh Sci.i XVI, p, 342 (184:9), 

O % 
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, specimen is totally dillereut. It not only possesses an externally 
serrated pectoral spine and molariform vomerine tectli, Ijiit its head is 



Text-ek^. 4.— Dorsal «urfnoe of head aud anterior part of body up to eoiuinencenieiii 
of dorsal in the 3 speeica of Chinas from India, Ceylon and Burma. 
a. (Jlar i(is bairachiis {lAim.). ; b. Claricw Jfrachysoma Gunther, X|; o. Giariii8 
dayi, sp. nov. Xl- 

considerably narrower, more or less pointed, the barbels are relatively 
shorter and the distance between the occipital process and the dorsal 
fin is 2-| in that from the former to the end of the snout. It represents 
a species not hitherto described and I propose for it the name Clarias 
dayi, sp. nov. It is abundantly distinct from Bleeker’s G. melanoderma 
and belongs to the group of species in which the commencement of the 
dorsal fin is at a considerable distance from the termination of the head, 
e.g., C. hr achy soma ^ G. teysmanni, etc. 

(v) Day’s 0. assamensis is distinguished from 0. batrachiis by the 
disposition and form of the vomerine teeth, which are obtuse, and are 



TexT'Fig. 5. — Upper dentition of 6 upeciraons of Clarias bafrachus (Linn.) .sho^yiiig 
variations in the nature of vomerine tooth-bands. 

a. Specimen from Calcutta., x2; Specimen from Moulnxein. x2i| ; c. Specimen 
from Inle Lake, 8. Shan States, Burma, x If ; d. Specimen from Dibrugarh, 
Assam. xS; e. Specimen from Assam. X 2f ; /. Specimen from Assam. x3. 

situated in two pyriform patches. My examination of the extensive 
material of C. hatrachus has shown that 'the vomerine teeth are not 
exactly viliiform but are somewhat blunt as compared with the teeth 
of the jaws proper. The vomerine teeth are generally arranged in a 
broad crescentic band which is considerably wider than the ma?j;illary 
band, but sometimes the band is narrower ; the latter condition is 
commonly seen in specimens from Upper Assam and Northern Burma. 
Usually the vomerine teeth fopn a continuous band, but iu some speci- 
mens, from widely separated localities, the band is partially or completely 
interrupted in the middle so that in extreme cases the teeth become 
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arrangcMl in two pyriform ban<ls. T\i very young .specimens the 'feetli 
arc^ f(‘w and a.rrang(3(l in two narrow, transverse patches. 

Atb^ntion may lua'o he directed to tlio fact tlia.t Bleeker (vide 
Giinther, op. oil., p. 19) also observed two specimens of 0. melanoderma 
in which, ilie l)an(l of vomialne b'uth was divided into two by a toothless 
s{5aco in tin 3 middle. 

Jn vi(3w of the. al)ovo observations I am convinced that Day’s G. 
assamemis <3aunot be roga-rded as distinct from the very variable and 
widely distribut(‘d 0. halrachus. 

SiluruH ampdllaris Iliisselld Qlarias mar pus Cuv. &; Val/*^ and 0. 
puYbiiatm Cuv. k Val.'^ arc rightly regarded as synonyms of (7. batraehus^ 
of which Macro jMeronokis magur Hanr.'* is also a synonym. 

In view of what is staded above, only three species of Olarias can 
be. recognised from India, Burma a.nd Ceylon. These may be distin- 
guished by the following key : 


A. Distaiwie between tip of snout and end of oceipital 

process more i/uin 4 times the distance ho tween 

dorsal tin atid occipital ])rocess . . . (■'. hnlraclmH (Linn.). 

B. Distance bfd'vveeii tip of snout, and end of occipital 

]>roccsH lefis than times the distance between 
dorsal lin and (xudpital process 

a. Snout broad, })ec.toral spine roughened extern- 
al ly, nasal barbf‘1 longer than half length 

of head to end of occipital process . 0. hraohynonai Gthr. 

h. Snout point (‘d, pecioral spbu‘ nerraied extern- 
ally, nasal barbel shorter than half length 
of lu'ad to <‘nd of oecipital process . 0. dayi, sp, nov. 




Clarias dayi is known from the Wynaad hills, 61 hrach/soma from 
Ceylon and 0. hatrachus from India, CcyloTii, Burma, the Malay 
Archip<h‘igo and hoyond. 


VIT —Fishes oe the oenub SriviwH Linnaeits. 

Earli(u* ichthyologists gave a very wide interpretation to the genus 
Bilurus, l)ut Bl(H3k(3r-'’’ rtsstilcted it for forms like f)ilurus glanis Linn., 
and s(3pa.rat(3d tlu'. oth<u' sjx^oies assign(‘d to it into a number of 
distinct g<3nera.. 

Bl<j(3k(3r inchaled i^Unrus in the subfamily >Silurifonnes and di^flned 
it a.s follows : 

“ I)(‘nt(‘H maxillis palntixpie. (.irri h, KuprnmaxiIlu.i*(‘S 2, infrainaxillares 4. Pontes 
maxillis ])luris^‘riat.i. Oaput. d<‘pressuni. l)(‘ntes voinero-palatiui in vittam bipariitum 
(lisposit-i. Oc.uli inf<'rn<‘ lilxu’i. Nares post(‘nor<‘s valviila (4aiid{'n(la.e, anterioros bnwi- 
tubulat.ae. Dinua. n-nalis cum (-aiulnli uniia. 15. IS v(d H>. I/I() V(‘l 1/1 1. D. 4, P.. 

i/mr 

At th(‘. sam(3 thne he proposed the genus ParasUnrtis for Silurm 
japonicuH Stihl. {--H. asofns Linn.) a.nd s(3para.t(‘d it from Silurus on tlie 

<. • 1 . /\ * _ r ... .. 1 j. 


^ lUssolh F’hh. Vizag., 11, p. 5.1 (1801). 

^(hivi(‘r & Vah'nciennes, Ilisf, Mai. Poiss., XV, p. 178 (1840). 

Ouvicu’ & Vaknic.icsnues, JliM, Mat. Poisn.. XV, p. 184 (1840). 

Hn.rnilf.oti, Finh. Gange.% pp. 140, 174 (1822). 

5 Bl<‘ek(‘i% Ver.sL Akad. Amsterdam., XIV, p. 391 (1862) ; Ned. Tijdmhr. DierJe., 
I, p. 114 (1863). 
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(ii) Eyes free instead of subcutaneous and (iii) Vomerine teeth, in a con- 
tinuous transverse patch instead of being interrupted. Both Glinther^ 
and Day^ did not consider these differences of generic value. 

I have examined specimens of the type species of both the genera 
and, with the exception of the number of mandibular barbels (4 in Silufus 
and 2 in Parasilurus), have not found any difference of generic value 
between them. In the case of S. asotus, Giinther {loc. cit,) found that 
“ Some of the specimens show a distinct interruption in the middle of 
the band of vomerine teeth, whilst in others the bands are confluent. 

I have found similar variations of vomerine teeth in the case of the 
common Indian Silurus, S, cocJiinchinensis, To separate genera on the 
number of mandibular barbels^ only in fishes in which this structure is 
presumably undergoing degeneration seems hardly justified, and I have, 
therefore, refrained from attaching much importance to this character 
in the case of Indian Silurid fishes. 

Under the genus Silurus, Gunther did not include any species from 
India with a sufficient degree of certainty. He observed, however, that 
Silurichthys berdmorei Blyth may probably be identical with Silurus 
cochincliinensis. In the case of S. mahharicus, which he included under 
Silurus with a querry, he remarked : It is doubtful whether this 
species belongs to the genus Silurus, the short description given by 
Valenciennes having been taken from specimens in a bad state of preser- 
vation.'"’ In any case Gunther, judging from the information published 
in his Catalogue, had no specimen of Silurus from Indian waters. Day^ 
recorded S. afghana and S, cochincliinensis from India and described 
a new species from Wynaad^ — S. wynaadensis. The former two species 
possess 2 mandibular barbels, while tvynaadensis has 4 and is thus a 
typical Silurus, 

Silurus malabaricus Valenciennes® is definitely known to belong 
to the genus Callichrous, while it is now possible to discuss the precise 
specific limits of the other species. * 

The differences between S, afghana and S, cochinchinensis, as 
indicated in Gunther’s descriptions, may be tabulated as follows : 

S. afghana. 8, cochin cMnen sis, 

1. B. 2 ; A. 70 ; P. 1/13. D. 4 ; A. 62 ; P. 1/11. 

2. Anal and caudal slightly contixmous. Anal and caudal close together, hut 

separate. 

3. Vomerine teeth in a very narrow, un- Vomerine teeth forming a hand, which is 

interrupted, curved band. a little interrupted in the middle. 

It should be remembered that Gunther had only one specimen of 
each species. An examination of a large series of specimens in the 
Indian Museum has given the following results with regard to variations 
in the above noted characters. 

^ Giinther, Oat, Fish, Brit, Mns,, V, p. 32 (1864). 

^ Bay, Fish. India, p. 480 (1877). 

® Recent work on the embryology of Bilunis asotus (Atoda, DolutsugaTcu Zasshi, 
XLVII, p. 228, 1935 ; Kimura, Journ. Shanghai Sci. Inst. Sec. 3, III, p. 105, 1935) has 
shown that in the younger stages there are 4 mandibular barbels. In the course of 
growth, however, one pair of these barbels is absorbed. 

^ Bay, Proc. Zool. Soc. London, p. 523 (1869) ; Fish, India, p. 481 (X877). 

® Bay, Proc, Zool. 8oc. London, p. 237 (1873). 

® Cuvier Valenciennes, Hist. Nat. Poissl, XIV, p. 353 (1839). 
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TJic dorsal fin is very small and enveloped in thick skin. In "well 
preserved specimens the full compliment of rays can be made out only 
with great diiliculty, while in lacerated specimens, especially from Cochin- 
China and the Mergui Archipelago, the rays can be counted with ease. 
The number of rays varies from 2 to 4 and in two adult specimens from 
the Naga Hihs the dorsal fin is totally absent.^ 

The number of rays in the anal fin varies from 50 to 78, but in the 
pectoral fin the number is 13, besides a strong spine. 

The anal and caudal fins are united, but not broadly confluent. 

Tlie vomerine teeth may form a continuous or discontinuous band, 
separated by a narrow or a wide interval. The condition of these teeth 
is tlnis similar to that noted by Giinther for Silurus asotus (vide su]jra)^ 

The study of the material in the Indian Museum has convinced me 
that the two species cannot be regarded as distinct. At my request 





Tt.xt-Ii’KU 0."- Upper dentition of 3 .spccinicns of JSilmvs cochhichw cri, ns Ouv. & VaL 
from Lower ikirma, .showing variation in the nature of maxillary and vomerine 
tooth- bands. X2|. 

Mr. J. K. Norman very kindly compared the type of S. afghana with 
Gunther’s specimen of S. coehinchinemis. He confirms my views and 
states ‘‘ 1 have carefully compared the type of S! afghana with the 
specimen identified by Giinther as S. cochinchinensis and fully agree ^ 
that, apart from the vomerine teeth, these are identical. I fully believe 
that the two sp(}cies arc synonymous, always provided that Gunther’s 
has been correctly identified The specimens in the Indian Museum 
arc from Lower Burma (Mergui Archipelago and Tenasserim), Upper 
Burma (Akyab, Myitkyina District), Naga Hills, Khasi Hills and Eastern 
Himalayas, it is not unliliely, therefore, that Giinther’s specimen 
from Cochin China was correctly identified, A specimen from the Myit- 
kyina District was sent to Dr. Pellegrin for comparison with the type of 
8. cocUnGhinemis. He observed that in the type of S. cochinchinensis 
the vomerine bands of teeth are interrupted, and the dorsal fin equals 
half the length of the head, whereas in the Myitkyina specimen the 
vomerine teeth are in a continuous band and the dorsal fin in very 
rudimentary, about one-fifth the length of the head. In all other 
respects he found the two specimens absolutely identical I have 
already shown that the vomerine teeth and the dorsal fin vary 
considerably in this species. 

Giinther based his description of 8. afghana on a specimen 5 inches 
long in Mr. GriflEith’s collection and gave its locality as Afghanistan^^ 
From the geographical distribution of the species, as known at present, 
it seems highly improbable that the original specimen was collected in 
Afghanistan. A reference to Mr. Norman on this point brought the 
following reply : 1 am unable to give you the precise locality of 


^ Hora, Mec. Ind. Mub., XXXVIH, p. 319 (1936), 
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(iritlitlfs sjx'xiinu^ii which TojiikmI the type*- of <lihitli(‘i‘V Hduriis afjjliivnu. 
I have turned up the original r<^giwtei\ fait no details are* give'H tlu're*. 
The old label on the bottle simply says ‘ Abgha.n 

In the general list of specimens contanu'el in (Irillitli’s e-e Election 
{Calmtta Journ. Nat, Hist., 11, pp. 573-575, 1842), Me-Ch'llaml luis 
indicated the species of wliicli examples were sent “ to the* Muse*uni 
at the India House ” by placing the numl)er of specimems (le‘spatche*d 
in Roman numerals after the names. This list shows that Mc(He*Ilaiul 
sent specimens of three species of Siluriis ”, H. indims McClelhuid 
(one specimen), B. glams Auct. (one specimen) and B. hoalis Buch. (thrt'o 
specimens). The specimen of the first species is listed l)y (Uinther {loe. 
cit., p. 46) under CalUchrous ehedni Ham., and the specimens of the hist 
species (p. 37) under Wallago aUu (Bh & Bchn.). It would thus appear 
that the specimen doubtfully referred by McClelland to B. glams served 
as the type of B. afghana. Unfortunately the precise locality of this 
example is not indicated by McClelland but it is w'ell known that Gritfitli 
made extensive collections in Assam, the Punjab and Afgbanistan. 
No specimen of Bilums {sensii stricto) has since been found in north- 
western India and Afghanistan, while Gunther’s species is fairly common 
in streams below Darjeeling, Assam and Burma. It seems reasonable, 
therefore, to presume that there may have been some mixing up of locali- 
ties in the case of the type-specimen of B. afghana. I^ indicated tlie 
possibility of such a mixing up in the case of two species of Neniachilus 
which were stated to have come from Assam but which in reality belong 
to the Afghanistan fauna. It would, therefore, not be wrong to assume, 
that the type of B. afghana was probably collected in Assam and nof» 
in Afghanistan. 

Day^ regarded B. afgham as distinct from S. eochinchinemis and 
separated them on the number of rays in the anal fin and the nature 
of the vomerine dentition. For S. afghana he gives Afghanistan and 
Darjeeling as the localities, while the distribution of B. coehniGhinensis 
is given as The hill ranges above Akyab, Tenasserim from wheiKHi 
Major Berdmore sent a specimen to the Calcutta Museum, and Cochin 
China At first he® referred Darjeeling specimens to B. oochinehinensis, 
then he^ proposed a new species for them and ultimately called tlunn 
afghana. This would indicate that Day was not quite sure about the 
precise specific limits of his specimens from Darjeeling. Day also 
observed that Jerdon presented some specimens to the British Museum 
“ the largest of which is about 7*2 inches in length, the lo(*ality is not 
stated but they probably came from either the Cashmere or Assam 
regions.” While examining Indian material of Nemmhilus in tlu^ 
collection of the British Museum I’'’ found a la.rgo number of specira(*ns 
presented by Dr. Jerdon. These came from the Darjeeling Himalayas 
and Assam, and it seems likely that his specimens of Bilums aUo came 
ffiSm the same region. 


iHora, Joiini. ^.s-. to. Bemgal, (N, S.) XXIV 1928, pp. 481-484 (1929). 
*^Day, Fish, India, p. 480 (1877). 

=*13ay, Ftoc. Zaol. JSoc. London^ p. 711 (1871). 

^ Day, ibid,, p. 239 (1873). 

B Hora, Mec, fnd, M-us., XXXVII, p. 66 (1936). 
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Tli{‘ of J]Iyi]i’s H>ilurichlhys bmlmond^ is now preserved in the 
Indian Mnse.nm (Oat. No. 481). It is in a fairly good state of preserva- 
tion. <‘X(^ept that the dorsal and the <‘.andal fins are damaged, ft agrees 
(niiiiH^ly with other specimens of Silurus (mddmMnensis. 

In 1851, Peters‘‘^ described two new genera of Indian fishes from 
spe(*inHms eolle(‘ted l)y Westermaiin in 1847. No definite locality is 
namt-ioiKMl though tlu^y are stated to have coiik*. from the '' Ganges ’h 
Tin' g('.tHn*i(*. a, nd specific limits of Ids first species — Fteyomjpils gangelica^^ 
a, Ki lurid fish —are very little understood; while his second species— 
AvanlhovobiHs long i pin nis, a Cobitid fish — has bewi assigned to the genus 
Neniackilus and included in the synononiy of N, panonaceus (McClelland) 
by l)a.y;^ Both Peters and Gunther'^ regarded the latter species as a 
V(U‘y c.]os(‘ ally of tin', form described by McClelland. The above remarks 
would s(‘ein. to indicate that Westermaiin collected his specimens some- 
where in Assam or the Eastern Himalayas and this view receives further 
supj)ort from tlie fact that Pierocrypiis gangelica is, as is explained below, 
a. synonym of Rilvms cochin clmmisis. 

In (h'seribing Plerocryptis, Peters only mentioned that his genus can 
(‘asily b(* distinguished from Oryptopierus Bleeker ’ by its anal fin being 
continuous with the caudal fin. In the account of the species he 
nu‘ntio.ns that the vomerine teeth form a continuous band which lies 
■})ara,11el to the maxillary teeth. The eyes are situated bet^veen the 1st 
and 2nd third of the length, of the head. The maxillary barbels do 
not (|uite reach the pectoral fin wdiile the mandibular barbels reach the 
<md of tin*, gill-cover. There arc stated to be 12 branchiostegal rays 
and th(' fin formula is given as : 

P. 1/12; I). 2 ; V. 1/9; A. 75; 0. 15 (branched rays). 

The total length of the type of P. gangelim is 95 mm., length of hea,d 
14 mm., breadth of head 9 mm., depth of liody 10 mm. and tlie distance 
b(t.ween the lower jaiv and the anal fin 33 mm. 

(Binther {he, ciL, p. 44) included Peters' species under Oryptopierus, 
but placed it in a, distinct group characterised by Anal united with 
<^}UKlal ’k Day,"^ however, assigiunl Plerocryptes to the synonomy of 
(UiUiclmms and in the description of 0. gemgefieus remarked : I liave 
not pr()(nir(‘d this spech's in India, my nearest approach to it l)eing 0. 
tSindensisP 1 liave examined the type of 0, si/mlensis and found that 
iho. union of tlu^ anal and the caud|il fins is due to the regeneration of 
tlui (‘.audal portion of tlu'. fish aft(‘r some injxjiy. In Callichrous the 
aaial and the caudal fins are always distinct. Moreover, in Callichrous 
th(' depth of the body is never below one-sixth of the total length of the 
fish. Th(' dorsal fin, though short, is fairly distinct and contains 4 to 5 
W(dl d(4inod rays. These characters show that Plerocryptes gangelicus 
cannot bedong to the genus Oallichrous. On the otluT hand, its short 
(h^sci'iption agrees very closely with specimens of Silurus coeJdnchinensip 

Journ. As. Soe. Bemgal, XXIX, p. 150 (IHCO). 

^'IVhrH, Monafsh. K. l^rpMss. Ahul. Tfv.w. Bcrlm, p. 712 (IKIH). 

® B is probably a misprint for gmige.ticd. 

«l)ay,'PMA. iMciia, p. 014 (1877). 

0 Ottnther, OaL IHAi. Brit. Mus., VH, p. tm (1808). 

« Bloeker, lehlh. Arch. 1ml. Frodr, I, 8iluri, p. 283 (1858). 

’ Bay, Fish India, p. 476 (1877). 
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and I have not the least hesitation in regarding the two species as abso- 
lutely identical. 

From the above it is clear that the genus Silurus is represented in 
Indian waters by two species — S, wynaadensis Day with four mandi- 
bular barbels from Wynaad and S, cochinchinensis Cuvier and Valen- 
ciennes with two mandibular barbels from the Eastern Himalayas, 
Assam and Burma. If the number of mandibular barbels is to be 
considered a character of generic importance, the generic name Parasi- 
lurus Bleeker will have to be replaced by Pterocryftes Peters. 

VIII. — Fishes oe the oenus Calliohroub Hamilton. 

Hamilton in his ‘‘ Gangetic Fishes ’’ (p. 149, 1822) proposed the 
subgenus Callichrous for five species of Silurus ^ viz,, S, jpabda, S, canio, 
S, duda, S. cJiecJira and S. paho, and remarked that ‘'species for this tribe 
of fishes are rather handsome, and have little or nothing of that lurid 
appearance by which many kindred species are distinguished. They 
are all very rich fine-flavoured food, and grow to from nine to twelve 
inches in length No other generic diagnosis was given. Swainson^ 
recognised Callichrous as a distinct genus and defined it as follows : 

“ Head large, depressed; month large, not veitical; doisal fin close to the head; 
anal fin excessively long ; vent close to the peetoial ; canclal fin forked.” 

Besides the five species for which Hamilton used this name, Swainson 
referred to it Silurus boalis Ham. and S, bimaculatus Bloch. In 1862, 
however, Bleeker^ defined the genus properly with Callichrous pabda 
Hamilton as its type. At the same, time he included Ompoh Lacep^de 
and Pseudosilurus Bleeker^ in its synonomy. The genus thus restricted 
was defined as : 

“ Silurini. Pinna dorsalis bene evoluta, hymenophora, spina ossca nulla. Hentes 
maxillis palatoque. Cirri 4, supramaxillarcs, inframaxillares. Oculi velaii. Hentes 
maxillis pluriseriati setacei. Dentes vomerini in thurmas 2 distantes dispositi. Pinna 
caudalis biloba. B. 11 ad 15 

This definition was somewhat amplified in his Atlas Ichthyologique 
(II, p. 84, 1862) and only Pseudosilurtis was given as its synonym. In 
the discussion Bleeker erroneously thought that Hamilton had included 
Silurus boalis and S, garua among Callichrous, A year later Bleeker® 
in his '' Sy sterna Silurorum Revisum’’ again regarded Ompok Lac. 
synonymous with Callichrous. Gunther® agreed with Bleeker, but 
regarded Silurodes Bleeker also as its synonym. Though Ompok as a 
genus is not included by Gunther under Callichrous, its type-species 
is given in the synonomy of G, bimaculatus. Day’ gave a much wider 
interpretation to Callichrous and included in its synonomy Ompok Lac6p., 
Kryptopterichthys Blkr., Micronema Blkr., Phalacronotus Blkr., Eemisi- 
lurus Blkr., Silurodes Blkr,, Pseudosilurus Blkr., SilurioMhys Blkr., and 


1 Swainsorx, Nat. Hist, Fish., etc,, II, p. 306 (1839). 

2 Bleeker, VersL Akad. Amsterdam, XIV, p. 395 (1862). 

3 Bleeker, Xchth, Arch. Ind. Prodr., i, Siluri, p. 253 (1858). 

4 The definition, is drawn from the diagnostic characters given in the synoptic table 

of the Siluroid genera. ^ 

s Bleeker, Ned. Tijdschr. Di&rk., I, p. 115 (1863). 

Giinther, Oat. Fish. Brit. Mus,, Y, p. 45 ^864).* 

^ Day, Fish. Ind., p.. 475 (1877) ; Faun. Brit. Ind, Fish. I, p. 129 (1889). 
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Pterocfyptes Peters. Weber and dc Beaufort ^ have shown that Silufi- 
cMhys, Siluwdes, Hemisilums and Cryptoperus {==KTyptopterichthys, 
Micronema and Phalaeronotus) may he regarded as good genera, snfh- 
ciontly distinct from one another and from Callichrous. I agree with 
this view though the difference between Silurodes and Callichrous is not 
of sufficient generic value as not only genera but species are known among 
Siluridae in which the vomerine teeth may be continuous or discontinu- 
ous. In the case of Silurus cochinchinensis I {vide supra, p. 353) have 
shown that such a condition can be regarded within the range of indivi- 
dual variation. As no species of Silurodes has so far been found in India, 
it is not possible to remark on its precise generic limits. I have shown 
in an earlier note that Pterocryptes Peters and Parasilurus Bleeker are 
synonymous with Silurus Linn, {vide supra, p. 355). Pseudosilurus 
is undoubtedly a synonym of Callichrous as repeatedly pointed out 
by Bleeker himself. The validity of the generic name Ompok, which 
has priority over Callichrous and, in the present state of our knowledge 
is known to be synonymous with it, may now be considered. 

The genus Ompok was briefly characterized by Lac^pMe- as follows : 
" Des barbillons et des dents aux machoires ; point de nageoires dorsalis ; 
une longue nageoire de Tanus.’’ Accompanying this short description 
are the figure and description of the type-species — 0. siluroides, but 
both are very poor. The figure shows the following features which, 
if relied upon, indicate that the species cannot belong to Callichrous : 

i. Total absence of dorsal fin. 

ii. Rounded caudal fin. 

iii. Small eyes above the level of the angle of the mouth. 

Judging from the figure alone, the species would appear to resenable 
Apodoglanis Fowler^ known from Borneo, except that the latter lacks 
the ventral fins. But very fortunately the type-specimen of Ompok 
siluroides was examined by Valenciennes^^ with the following results 
given under Silurus bimaculatus Bloch : 


“ C’est Bur un poisson appartcnant a co groxipe, ct probablement a cettc espdccv 
main tri^B-mal conserve, et encore plus d6ligur6 par le dcssinateur, qiie M. de Lacep(5de 
a 4tabli son genre Omjiok ct son cspdce OnipoJ: .'■■thnrufr ftoni. V, pag. 50 ; et tom VI 
pi. 1, fig. 2) lo Mus6iim poss^de encore riridividu qni lui f* servi; il est dcssecb^. eii 
herbier, ct j’ai retrouv6 la dorsale, qui ctait repliec par derritu’e et avait 6chapp<^ ainsi 
h Fan tour. C’ost rab8en<ie pr6tendue de cette nageoire qui avait fourni Ic c;aract^re dti 
genre, lequol, par consequent, tombe de lui meine. 

“ Cot individu a soixante-trois rayons a Tanale et la can dale divis^e ; mais ses 
autres caract^res ne peuvent etre determines.” 

Bleeker® also discussed the validity of the genus Ompok and came 
to the conclusion that — 

“ Le nom d’ Ompok aurait droit de priority sur ceaiix de Gallicbrous et de Pseudo- 
silurus, mais ne roposant qui sur une errour et n’ 4tant qu’une rfj)T-oduelion mutil^e 
nom malais Limpok, j’ai cru devoir n’adoptcr que le nom propose par P auteur des 
Poissons du Gange ”. 


1 Weber <fc de Beaufort, Fish. Indo-Austral. ArcMpel., II, p. 207 (1913). 

2 Lac6p^de, Mist. Nat. Poiss., V, p. 49 (1803). 

3 Fowler, Proc. Acad. Nat. Pci. Philadelphia, p. 463 (1905). 

^ Cuvier & Valenciennes, Hist, Bat. Poiss., XIV, p. 362 (1839). 
Bleeker, Atlas Ichthyol, H, p. 85 (1862). 



358 Records of the Indian Museum. [VoL. XXXVIIIs 

Later autliors did not question these views and even Weber & dc 
Beaiifort [op. cit., p. 207) in ticcepting the genus Ckdhchrous remark 
that Lacepede’s diagnosis of the genus Omjjoh is erroneous. Jordan ^ 
has, however, disagreed with all the previous workers and thinks that 
Ompoh should replace Ckillichrous. He assigns no reasons for this cliange. 
American ichthyologists are now frequently using the name Ompok 
in preference to Cktilichrous, but in view of the evidence adduced above 
the change does not seem to be justified. 

In CaUiehrous the anal fin is long and may be free (several species) 
or just united with the caudal (C. leiacantkiis) which is always forked. 
CalHchrous sindensis Day“ is an exception in these respects. In this 
species the anal fin is said to be broadly united with the caudal, which 
has a curved, entire margin. The type-specimen is now preserved in 
the collection of the Indian Museum and its careful examination shows 
that the caudal portion of the fish is regenerated after some injury. It 
seems likely that the tail fin along with a small portion of the tail was 
bitten off by another fish and that, during regeneration, the anal fin 
became extended round the injured part. This would also account for 
the smaller number of anal rays (47) in this specimen. Deraniyagala ^ 
has also observed that in the case of certain Ceylonese specimens of 
Q. himaculatus the caudal fin is at times found to be regenerated and 
is then confluent with anal.’’ 

Other important characters mentioned by Day for C. sindensis are 
that the cleft of the mouth is very oblique, the lower jaw is very promi- 
nent and the eye is situated rather above the angle of the mouth. These 
features of the specimen are due to the fact that it is somewhat pug- 
headed. Piig-headedness is not uncommon among Siluroid fishes, and 
I have found such examples in a number of species. In view of the above 
I am of opinion that C. sindensis Day represents an abnormal, pug- 
headed specimen of 0. himaculatus (Bloch). 

It has been shown above {vide supra, p. 355) that CalHchrous gange- 
ticus, as recognised by Day,* is a synonym of Silurus cochinchinensis 
Cuvier and Valenciennes. 

Besides the two species referred to above there are five others recog- 
nised by Day, viz., 0. himaculatus, 0. -paho, C. macrophlhalmm, C. mala- 
harieus and 0. 2 )abda. Of these C. pabo can readily be distinguished 
from all others by its short maxillary barbels, not exceeding the length 
of head. In practice it has been very difficult to distinguish the other 
species precisely, especially when one has a large series of specimens for 
examination. 

The first species that can be definitely assigned to this genus was 
described and figured by Bloch ^ as Silurus bimmulatus from Tran- 
quobar. Among its characteristics he mentioned (i) projecting lower 
jaw, (ii) strong pectoral spine bearing teeth on its inner surface, (iii) 
anal fin long with 67 rays and (iv) tail fin yellow with voilet tips, upper 
surface of head and body voilet while the remaining parts are silvery. 


^Jordan, Genera of Pishes, pp. 65, 114 (1917). 

2 lO&j , Pish. India, p. 476, pi. ex, fig. 1 (1877). 

® Deraniyagala, Ceylon Jonrn. Bci., (B), XVT, p. 27-8 (1932), 
* Bloch, Ausland. Piache, VIII, p. 24, pi. ccclxiv (1794). 
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Th(', fi|n;iiTC shows the nuixillary barbels extending consideraWy beyond 
tlie oonnnenceinent of the anal Hn. 

Ija,cepecle\s^ Onipolc siluroides from Batavia, as emended by Cuvien: 
and Valenciennes (vide supra, p. 257) is now definitely inclnded in the*, 
synonymy of Callickrous hiniaculatus (Blocli). 

Hamiltoib^ rderred 5 species from '' Bengal ’’ to his genns CalJicJirous 
which he distinguivshed from one another as follows : 

(i) (J. paWa.— Pectoral spine smooth, anal with 54 rays, sides clomhMl 
wiih ii‘r(‘gnla.r black spots, longitudinal yellow stripe above lateral liiu', 
da.rk niai'k above pectorals, maxillary barbels extencliiig Ixivond pectorals. 

(ii) C. canio. — Pectoral spine smooth, anal with 69 rays, sides sihnny, 
maxillary barbels '' reach almost to the middle of the fish. ” The main 
difference from C. pahda is that the sides are not clouded. 

(iii) 0. (luda. — l?ectoral spine smooth, anal w'ith 73 rays, maxillary 
barbels reach almost to the middle of the fish’h This species differs 
in nothing from the canio except in the number of rays in the fin Rebind 
the vent.’’ 

(iv) C. checkm. — Pectoral spine indented behind, anal with 67 ra 3 ^s, 
cloud-Uke spots on the sides, but witliout the yellow stripe along the 

sides that the pahda has. On each pectoral fin is a large black spot.” 
Maxillary barbels “ reach to the end of the back fin.” 

(v) (]. pibo . — Pectoral spine much stronger than in the Pabdid\ 
the hind part being indented on the edge ; anal with 73 rays, colour 
silvery with green gloss above and purple gloss 1)elow ; niaxillary barbels 
shorter than head. 

bfamilton himself r(‘cognised the great similarity Ixhwecm all the 
species, especially among the first four. He also indicated in the case 
of 0. canio tliat it had a. very strong resemblance to the Silurus hmia- 
oulalus of Bloch ”, but the tips of its tail fin are not black, a circum- 
stance', to which Bloch’s fish owes its name. Besides, in Bloch’s fish the 
first ray of each pccitoral fin is a very strong indented prickle.” 

It is clear from tlu^ above that in differentiating species of this genus 
considerable relianco has been placed on colouration, nature of the pecto- 
ral spine, numbe^r of rays in the anal fin and the length of the maxillary 
barbels. As is well known, colouration in fishes varies considerably 
with the imvironnnmtal conditions, f^ilvcjy specimens of a species may 
be found in deal’ waters, whereas in the specimems of tlie same species 
living in a poiid over-grown with vegetation the sides are often clouded. 
Tlie lilack tips of the (jaudal in Bloch’s drawing of B. biniaculaim certainly 
represent a very exaggerated type. This fin is, in certain cases, edged 
with grey along the posterior margin. Day^ noticed that dark tipped 
C 4 iudai fins are not rare in Madras though uncommon inland.” 1 have 
('xamined a. young specdnnm 14 mm. long from Poona in which the tips 
of the caudal fin arc greyish. The shoulder spot may be absent or 
present, when present it may bc^ dumble-shaped but sometimes its 
anterior or posterior half is only clear. Day demonstrated that for 
C. binniculalm and C. pabda no reliance can be placed on the number 


1 Lac^‘I)ede, Hut. Nat. V, p. 50, pi. i, iig. 2 (1803). 

Hamilton, Fish. Ganges, pp. 149-154 (1822). 

8 Day, Fish. India, p. 477 (1877), 



360 


Records of the Indian Museum, [ Vol. XXXVIII, 

of rays in the anal fin and on the nature of the pectoral spine to separate 
species of this genus. My examination of a large number of specimens 
in the collection of the Indian Museum has enabled me to confirm these 
views. The length of the maxillary barbels also varies considerably. 
I am of opinion that besides C, 'pabo there is only one other very variable 
species of this genus — (7. bimaculatus — found in Indian waters, though 
its range extends as far east as Java, Sumatra and Borneo. 

Cuvier and Valenciennes^ described a number of new species in the • 
genus Silurus from India which are now referred to Callichrous, viz., 
S. malabaricus, S. anastomus, S. mysoricus and S. microcepholus. The 
description of the first species was based on small, badly preserved 
specimens collected from Malabar, the second species was described 
from Bengal and diiferenciated from 8. bimaculatus by the fact that 

a Fepine pectoral plus grele, et quelqiies rayons de moins a Fanale.’’ 
The species from Mysore was characterised as : ‘'a t§te plus plate et a 
corps plus elonge, plus comprime que dans le 8. bimaculatus^ mais dont 
la caudale se partage de mhne en deux lobes pointus The last species 
was described from Bengal and with the exception that its head is con- 
tained 7 times in the length of the body, was stated to be closely allied 
to the form from Mysore. The descriptions of these species were based 
on insufficient material and without a proper understanding of the forms 
described by Hamilton. Moreover, the diagnostic characters are such 
that they fall within the range of individual variations. The four species 
of Cuvier and Valenciennes are, therefore, regarded by me as synonyms 
of Bloch’s 8 , bimaculatus, 

SiluTus lamghur HeckeP from Kashmir is undoubtedly synonymous 
with Gallichrous bimaculatus, the distinguishing characters given by its 
author have no specific value. In the figure the anal fin is shown 
just approaching the base of the caudal fin. Probably on this character 
Gunther^ assigned this species to the genus Silurichthys, 

McClelland^ described 8, indicus from the Punjab and remarked : 

“ This species is called Puftah at Loodianah, and is the same as the 
Puftah of Bengal, and identical with Silurus canio, 8, duda and 8, chedra 
(sic) of Buchanan, which would seem to be but varieties of a widely, 
diffused and common species.” In the circumstances one fails to see 
why a new name was proposed by McClelland for the Paftah of the 
Punjab. The species is synonymous with Gallichrous bimaculatus (Bloch). 

In describing Pseudosilurus macrophihalmus from Tenasserim, 
Blyth® indicated its close resemblance to C. pabda Ham., but remarked 
that it is “ proportionally less deep and more elongated, with eye of 
twice the diameter, and the lower jaw closing evenly with the upper, or 
very nearly so, though protruding when the mouth is open ; maxillary 
cirri much longer, reaching far beyond the more developed pectorals.” 
Gunther (loo, cit., p. 45) included this species under Gallichrous as a 
doubtful form, but Day® regarded it a valid species, with Gallichrous 


^ Cuvier & Valenciennes, JSist, Nat. Foies., XIV, pp. 353, 363-365 (1839). 
^Heckel, Fiscke aus Caschmir, p. 82, pi. xii, figs. 5 & 6 (1838). 

® Gunther, Gat. Fish. Brit. Mus., V, p. 36 (1864). 

^McClelland, Calcutta Journ. Nat. Hist., II, p. 583 (1842). 

® Blyth, Journ. As. 8oc. Bengal, XXTX, p. 156 (1860). 

?Pay, Fish. India, p. 478 (1877), 
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notatus Day from Burma as its synonym. He remarked that G. macro- 
pWialmus is closely allied to G. bimmulatus^ but has a larger eye, a 
narrow band of palatine teeth, much longer pectoral fins and maxillary 
barbels."' He extended the range of the species to Madras and Assam 
and obsrved that ‘‘ The only objection to uniting the Madras with the 
Assam and Burmese form is that the former has P. 1/12-13, the latter 
P. 1/15. The shoulder spot is not so well marked, and the dorsal fin 
not so developed in the Madras variety."’; Vinciguerra^ had great diffi- 
culty in separating G. macrophthalmus ^hom G. biniaculatiis and from 
the Burmese specimens at his disposal he drew up a table of characters 
to differentiate the two species. Some of the characters noted for G, 
wncTophthalmus are even contradictory to the original definition of the 
species. In determining specimens from Manipur, Assam, had the 
same difficulty. A study of the material in the collection of the Indian 
Museum has convinced me that Blyth’s species cannot be regarded as 
distinct from the form described by Bloch. 

Griither’s^ 0. ceylonensis seems to differ from G. biniaculatus by the 
pogition of the blackish blotch above the pectoral which is remote 
from the head "" in the latter and '' immediately behind tlie gill-opening "" 
in the former. As remarked above this cannot be regarded as a character 
of sufficient value for separating the two species ; G. ceylonensis is, there- 
fore, regarded as a synonym of G. bimaculatus. 

Gryptopterus latoviltatus Playfair^ is, as pointed out by Day, a Galli- 
clirous in which the mandibular barbels appear to have been either over- 
looked or may have been absent.® Its description leaves no doubt that 
it is synonymous with C, bimaculatus. 

Day has himself included his G. cgevtonii^ in the synonymy of G. 
pabda which is regarded here as identical with G. bimaculatus. 

Day described G. nigrescens'^ from Burma but later he^ regarded 
it as a variety of G. pabo and remarked that it was clouded all over 
with fine dark spots, and had black tips to the caudal lobes, and nine 
ventral rays.’" Prashad and Mukerji® also recorded coloured speci- 
mens of G. pabo from the Myitkyina District, but observed that in 
their specimens the pectoral spine is distinctly serrated internally. The 
two forms, no doubt, represent colour variations of the same species. 

From the above analysis of the diagnostic characters of the various 
species of Gallichrous described from India, it seems clear that only two 
valid forms can be recognised — G. bimaculatus (Bloch) with the maxillary 
barbels always considerably longer than the head and G. pabo Hamilton 
with the maxillary barbels always considerably shorter than the head. 
The latter species is rather rare and mainly confined to north-eastern 
India and Burma, while the former is very widely distributed in 
south-eastern Asia. 


^ Viiiciguerra, Ann. Miis. Giv. Btor. Nat. Genova, (2), IX, pp. 201-205 (1890). 
sHora, Rec. Jnd. Alua., XXII, p. 178 (1921). 

® Gimther, Oat. Fish. Brit. Mus., V, p. 46 (1864). 

^ Plyfair, Froc. Zool. Soc. London, p. 16 (1867). 

® Day noted that in a young specimen of O. nigrescens mandibular cirri wero 
0 ,bsent, but it was evidently the same species ” (Proc. Zool. Boc. London, p. 017, J869). 
eBay, Froc. Zool. Boc. London, p. 710 (1871). 

Day, Froc. Zool. Soc. London, p. 616 (i869), 

8 Day, Fish. India, p. 478 (1877). 

“Frashad arj.d Mukerji, Fee, Jnd, Mus,, XXXI, p. 177 (1929), 
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SYSTEMATIC POSITION, GEOGRAPHICAL DISTRIBUTION AND 
EVOLUTION OF THE CYPRINOID GENERA WITH A PROCUM-- 
BENT PREDORSAL SPINE. 

Bij SuN-Di^ii Lal D.Sg,, F,RjS,E., F,NJ., Assisictid Sujm'in-- 

Icnilenl, Zoological S'UTDoy of India^ Calcutta, 

l1io Mgskmolciivus-^You.\y ol* Cyprinoid genera, eomprLing Myataco- 
leucus CUiutiier^ Malsya Day,*-^ Spmibarhus OsEima'* and Spmiba^'h- 
ichlhys Oshinia/^ m cliaractcriscd by the presence of a forwardly directed 
spine, in front of the dorsal fin. Myatacoleucus is distinguished from 
the other three genera by its relatively long anal fin, containing 8-10 
branched rays as against the nsnal number 5. Matsya {==iAcanllionotus 
Day*') and Bpimbarhichthys possess a serrated dorsal spine, whereas in 
Bpiniharhus the dorsal spine is smooth. In elucidating the systematic* 
position of these genera most of the workers do not appear to have paid 
attention to the generic characters of Day’s Matsya. Smith, ^ who 
regarded it as congeneric with Mystacoleucus^ gave no morphological 
details for his views. Unfortunately no specimen'^ of Matsya argentea 
Day is available for study either in the Indian Museum or in the Bureau 
of Fisheries Bangkok. Three specimens of Mystacoleucus marginaVas 
(Cuv. & Val.) were sent to me in 1932 by Dr. H. M, Smith with the 
remark : Arc these Matsya argentea Day ? ” This observation indi- 
cates that Smith had confused either a colour variety of the common 
species M . marginalus with Day’s form or he may have obtained speci- 
mens of the species — M. cliilopierus recently described from Siam by 
Fowler^. It may further be noted that Suvatti in his Index to Fishes 
of Siam ’’ lists only one sx^ecies of Mystacoleucus, M. marginatus (C* W.), 
which is recorded from ISTorthern, Central and Peninsular Siam. Day’s 
diagnosis of Matsya inS, however, fairly complete and it leaves no doubt 
that Spimbarbichthys should be regarded as SB^ynonym of Matsya. In 
most of tlie Cyprinoid genera the nature of the dorsal spine, whether 
S(‘rrated or entire, strong and bony or feeble and articulated, is not consi- 
d(n:ed of suflicieut importance for sex3arating genera. 1 am, therefore, 
in agreement with Nichols and Pope,^ Nichols^^, Myers, Mukerji,^'*^ 


^ Ountlior, Oat. Fish. Brit. Mns., Vll, p. 206 (1868). 

- Day, Faun. Brit. India, Fish, I, p. 292 (1889). 

Oshima, Ann. Gcmic^gie Mua., XII, p. 217 (19i9). 

^ Oshima, Annot Zool. Japan, XI, p. 10 (1926). 

Day, Fish. India, (Siippl.), p. 807 (1888), 

^ Smith, Jaurn. Siam. Foe., Nat. Hist. Bupjd-y VIII, p. 185 (1931) ; ibid., IX, p. 79 
(1933). 

^ Bay’s dQscriptioa of Matsya argentea was based on Tickoirs manusoript descrip- 
tion and figure of tho species. Presumably Bay did not examine any specimen of M. 
argentea. 

8 Fowler, Proc. Acaef. Nat. Sci. Philadelphia, LXXXVII, p. 112 (1935). 

» Nichols and Pope, Bull Amer. Mns. Nat. IlisL, LIV, pp. 343, 344 (1927). 

30 Nichols, Bull Amer. Mus. Nat. Hist., LVllI, pp. 11, 12^1928). 

33 Myers, Lingnan Bci. Jovrn., X, pp. 258*, 259 (1931). 

3^ Mukerji, Reo. Ind. Mu^., XXXIV, p. 284-286 (1932). - 
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Mori^ and Tchang^ tliat Spinibarbus and SpinibarbicJithys should be 
regarded as congeneric. Both these genera should, therefore, be assigned 
to the synonymy of Matsya. For the sake of convenience and on 
geographical grounds, it may, however, be desirable to treat Spinibarbus 
as a subgenus of Matsya, 

In the four species of Mystacoleucus^ known so far, M, marginatus^ 
M, padangensiSj M, cMlopteriis andM. atridor sails Fowler,'^ the number 
of branched rays in the anal fin varies from 8 to 10 and I agree with 
Mukerji {pp. cit,) that on this character alone they should be recognised 
as belonging to a distinct genus. It may here be noted that in a great 
majority of Cyprinoid genera there are only 5 branched rays in the anal 
fin. Any variation from this standard is, therefore, of special signi- 
ficance. 



Tbxt-fig. 1. — ^Lateral view of MystaooUucus ogilbn (Sykes). Xf. 


Recently I collected two specimens of RoJitee ogilbii Sykes^ (text-fig. 1) 
at Kurnool which possess a well-marked procumbent, prcdorsal spine. 
Other specimens of the same species in the collection of the Indian 
Museum were examined and a predorsal spine, sometimes hidden below 
the scales (text-fig. 2 a) was found in all of them. In this species the 
number of branched anal rays varies from 13 to 14, and the number of 
scales in the lateral line is about 55. Its pharyngeal bones and teeth 
are similar to those of Mystacoleucus (text-figs. 2 b & d), and its scales 
also show a close resemblance to those of M, marginatus (text-figs. 
2 c & e). It seems reasonable, therefore, to include Rohtee ogilbii in the 
genus Mystacoleucus y the definition of which should be emended to 
comprise forms having 8-14 .branched rays in the anal fin. In none of 
the other species of Rohtee ^ such as R, baheri Day, R, cotio (Ham.), R, 
duvaucelU (Cub. & Val.), R, vigorsii Sykes, R. belangeri (Cuv. & Val.) 
and R, feae (Vinciguerra), I was able to detect any predorsal spine. 


^ Mori, Studies on the Geographical Distribution of Freshwater Fishes in Eastern Asia 
(Chosen : 1936). In the various lists of Chinese fishes Spiniharbus is recognised as a 
valid genus, while Spiniharhichthys is considered a synonym of Spiniharbus. 

2 Tohang, Zoologia Sinica, II, p. 43 (1936). 

^Por up-to-date descriptions of Mystacoleucus marginat%s (Cuv. «&, Val.) andilf. 
padangensis (Blkr.) see Weber and de Beaufort, Fish, I^o~ Austral. Archipel., Ill, pp, 
108-110 (1916). . ^ 

* Bowler, Proc, Acad.Jsfat. Sci. Philadelphia, LXXXIX, p. 196 (1937). ; 

' ' s, Trans, Zool, Boo, Lortdonf p. 36 (1841), 
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The relationship of these species of Rohtee with Sykes’ R. ogilbii is 
discussed later (vide infra p. 314). 



Tbxt-itig. 2. — Mystacoleucus ogilbii (Sykes) and M. margmatus (Cuv. & VaL). 

a. Ant(;>rior portion of base of dorsal fin of If. ogilbii, showing the position of the 
procuinbont, prodorsal spino X 2^ ; 6. Pharyngeal bone and teeth of Jf. ogilbii. X 7 ; 
0 , Scale from below base of dorsal hn of if, ogilbii. x25 ; d. Pharyngeal bone and teeth 
of If. marginatiis, x5;e. Scale from below base of dorsal fin of Jf. marginatus. x5.^ 

The question now arises which of the two genera is more primitive 
— Matsya or Mystacoleucus ? In the case of the Cy’^prinoid genera it is 
well recognised that the short anal fin of 5 branched rays is a feature of 
specialisation, while in the primitive forms, such as OpsariicMhys, Chela, 
Barilius, etc., the anal fin is fairly long. It would, therefore, seem pro- 
bable on a priori grounds that Mystacoleucus represents a less specialised 
form than Matsya. 

As indicated above the emended genus Mystacoleucus, especially 
the form M. ogilbii, shows great afihnities with the members of the genus 
Rohtee, and it would be useful, therefore, to examine in the first place 
the precise limits of Rohtee and of its allied genera also. 

In the species of Rohtee known from India and Burma^, with the 
exception of R. cunma Day, the dorsal fin possesses a strong serrated 
spine and the number of branched anal rays varies from 11 in R. baheri 
Day to 33 in R. cotio (Ham.). R. cunrna was described by Day^ from 
Moulmein and its dorsaFfin is characterised by the possession of a “ spine 

^For description of most of the Indian and Burmese species'^ of Rohtee see Day’s 
pishes of India and the “ Fauna ” volumes. 

?Day, Fish. India, (Suppl.), p. 807 (1888). 
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weak and longer tlian tke head, not serrated.” Unfortunatelj no speci- 
men^ of this species is available for study. Vinciguerra^, on the nature 
hf the dorsal spine alone, doubted its inclusion in the genus EoJitee. Again 
Tchang's^ separation of his Parosteobrama from Osteohrmna Heckcl^ 
{=zRolitee) was also based on this feature. Eu and Wang^ have, however, 
shown that Tchang's Parosteobrama is in reality Parabramis Blceker 
and with this view Mori {ojp. cit,) agrees. Mukerjh’ doubted the advisa- 
bility of separating Parosteobrama from RoJitee only on the natiir<‘. of 
the dorsal spine. Thus, as in the case of Matsya {vide sujyra, j). r»lU), 
we have two groups of species in Eolitee, those with tlic dorsal 
spine serrated (RoJiice s. s.) and those with the dorsal spine smooth {Para- 
brevnds). In most of the species of Rolitee the abdominal edge is simrf) 
a.nd trencliant only behind the bases of the ventrals (Rolitee s. s.) whercais 
in R. hdmigeri (C. V.) the whole of the abdominal edge is sharp {Sm llio- 
gaster (Bleeker"). Similarly among Chinese fishes we have Clianod- 
icJitliys Bleeker,^ Parabramis Bleaker^ and Megalobrama Dybowski^^^ wlucii 
are distinguished from one another by the nature of the abdominal edge. 
It is thus seen that Rolitee and the allied forms constitute a very genera- 
lised group showing considerable diversity in form and structure. Ignor- 
ing tlie nature of the abdominal edge and taking into cousideratioi the. 
nature of the dorsal spine, as in the ease of Matsya^ and S2>in,ibarbus^ 
it may be useful to regard Parabramis as a siibgemis of Rolitee on geogra- 
phical grounds. 

Tlie geograxDhical distribution of the gcuiera Matsya and Mystaco- 
leucus is very significant. Matsya of the 8}miiharhm-tY]}e^ is known 
from Formosa [3f . liollavdi (Osliima) and M. elongaius (Osldina)], Eiikicn 
[M. caldwelli (Xichols)] and Hainan \M, nigrodorsalis (Oshima)] ; while 
that of the Spiniharbiclithys-ty^e. is found in Hainan [M. denticidaUis 
(Oshima)], S^iechwan [M. jgingi (Tchang)] and Tenasserim [M. argentca 
Day], The members of the two types meet in Hainan, ])ut it may be 
noted that the forms found towards the west and the south arc Ifetter 
armed than those found towards the east. Mystacoleucus is fotihd in 
Siam [31, marginatus (Cuv. & VaL), 31, chiloptenis Fowler and 311 atri- 
dorsalis Fowler], South Burma [M, marginatus (Cuv. & Val-)], Malay 
Peninsula [M. marginatus (Cuv. &; Val.)], Sumatra [31, marginatus (Cuv. 
& Val.) and M. padangensis (Blkr.)], Java and Borneo [31. marginatus 
(Cuv. & Val.)] and the Deccan [31. ogilhii (Sykes)]. Here again in the 
more southern forms the dorsal spine is fully armed. 

The geographical distribution of the fishes of the Rolitee and Para- 
hramis groups is also interesting. Species of Rolitee are known from 


^ As in the case of MaUya ar(jentea. Day’s description of this spocios is based on Tick- 
cU’s manuscript description and Bgm*e. Presumably he had no spocimon of Itohtae. 
mmna. 

2 Vincigiierra, Ann, Mns, Giv. Stor. Nat. Genova^ (2), IX, p. 188 (1890), 

® Tchang, Bull, Soc. Zool. France, LV, pp. 46-52 (1,930). 

^ Hora, JRec. lud, Mus., XXII, pp. 187, 188 (1921), has already explained why Itohtec 
Bykes should have preference over Osteobrama Heckel. 

® Pu and Wang, Contrib, Biol. Lab. Sci. Boc. GMna, VIII, Zool. tSer, No. 10 (1932). 

® Mukerji, Journ. Bombay Nat. Bist, Soc., XXXVII, p^J). 69-71 (1934). 

^ Bleeker, NaUzLijdschr. N eder .-Indie, XX, p. 428 (1859). 

^ Bleeker, ibid, i^.432 (1859). 

9 Bleeker, Nederl. Tijdschr. DierJe., II, p. 21 (1865). 

Dybowski, Verh. ZooLbo.t Geas. Wien., XII, p. 212 (1872). 
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Yunnan [R, belmigeri (Cuv. & VaL), R. cotio (Ham.) and R. microlepis 
(Blyth)] and Burma and India (several species, mostly found in Penin- 
sular India). Fishes of the Parabramis-tj'p^ are found in the Amur 
System, North China, Kiao-Ho, Yangtse-Kiang, Hainan (several species) 
and Burma (only one species — P. cunma). 

If the above distributional records are correlated with the extent 
of the anal fin, we notice that the forms possessing 5 branched rays in 
tlie anal fin {Matsya) are restricted to Southern China (Formosa, Fukien, 
Szechwan and Hainan) while one species {M, argented) is also found in 
the interior of Tenasserim. The Mystacoleucus-tj-pe, with 8-14 branched 
rays, is restricted to Siam, Lower Burma, the Malay Archipelago and 
the Deccan. The and se rrate d dorsal spine) is 

common in PeiiinsuIaFlndia, other parts of India, Burma and Yunnan. 
The Parabramis-tji^e (long anal and sm ooth jiprsBl^gpine) is common 
throughout China and only one species is found in Burma. As indi- 
cated above, in the Cyprinoid fishes a short anal fin of 5 branched rays 
is to be regarded as a feature of specialisation and it would, therefore, 
seem probable that Rohtee and Parabramis represent the ancestral forms 
of the entire group of fishes discussed above. Considering the present- 
day density of population of the various forms it seems probable that 
tlie centre of origin of these fishes was situated somewhere in South China. 
The diversity of form and specialisation, therefore, seems to have origi- 
nated in this region and those species that spread towards north and 
north-west had probably to face less rigorous conditions of existence 
and did not, therefore, develop fierce, serrated dorsal spine ; whereas 
those that spread towards south and south-west or remained in Southern 
China had to contend with more disturbed conditions due to the birth 
of the Himalayan chain of mountains and developed a strong, denti- 
culated spine. Rohtee cumna, like Matsya argentea^ is, however, an 
exception ; it is found in Burma but corresponds to the forms that spread ^ 
northwards. Its localised distribution signifies that it is a stray element" 
of the northern-type that probably came to Burma with some later 
waves of migration. 

As the ancestral stock travelled towards the south, the number of 
anal rays became fewer and fewer so that we got the Mystacoleucus-tYg^ 
in the Malay Archipelago on the one hand and in Peninsular India on 
the other. In the case of Rohtee, the species with the largest number of 
anal rays — R. cotio — is widely distributed from Southern China to Burma 
and India ; while that with the smallest number of rays — R. haJceri — is 
found in the southernmost extremity of India. The greatest speciali- 
sation of all these forms, however, took place in Southern China, their 
ancestral home, where the fishes of the group possessing 5 anal branched 
rays, with the exc'eption of Matsya argentea, are found today. It may 
here be noted that these fishes, with the exception of Rohtee baheri Day, 
are not found south of the Cauvery watershed and neither have they 
spread to Ceylon or Afrijpa. This point is discussed later {vide p. 318). 

Many have regarded the predorsal spine as a character of great taxo- 
nomic importance, but RendahP, who investigated '"its morphology, 


1 Rendahl, ArK Zool,, XXIV A, No. 16, pp. 67-74 (1932). 
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considers it as a feature of convergence. By convergence we nsnally 
niean the presence of tlie same or a similar character in phylogeneti- 
cally distantly related forms, and further it implies that the character 
is of special utility to the individuals concerned, for convergence is the 
result of adaptation of different organisms to a similar type of environ- 
mental conditions. In the case of the predorsal spine it is difficult'* to 
understand how it can be used as an organ of defence or offence. If, 
however, the morphology of the dorsal fin of all the forms referred to 
above is taken into consideration it may be possible to trace its probable 
mode of origin and to assign to it some definite function. 

A very characteristic feature of RoJitee and Parabramis is that both 
the dorsal and the ventral surfaces*~are provided with sharp edges — 
especially the portion of the' dorsal surmco in front of the dorsaT fTii and 
that of the ventral surface behind the ventral fins. To support the sharp 
edge immediately in front of the dorsal fin the anterior portion of the 
first radial of the fin (text-fig. 3) is so modified that its distal edge trails 
close to the surface. In front of tire radial elements there is a series 
of well-developed lamellar ossicles which lie between the neural spines 
of the adjacent vertebrae ; these not only present a suitable surface for 
the attachment of muscles but also provide the necessary support for 
the keeled dorsal edge. Anteriorly these ossicles are replaced by the 
compressecLneural spine of the compound vertebra and the supra-occipital 
crest. Bridge^ described a similar series of bony elements in Abramis 
hrama and Tinea tinea and concluded that ‘‘ These ossicles are proximal 
segments of the fin supports of the atrophied anterior section of the dorsal 
fin.” Whatever may be their phylogenetic significance, their presence 
is undoubtedly meant to provide a support to the sharp dorsal edge. 

For the probable mode of origin of the pre-dorsal spine we may 
consider the structure of the dorsal fin of Rohtee duvauoelli (C. V.j, 
Mystacoleucus ogilbii (Sykes) and M, marginatus (C. V.). 

In Rohtee duvaucelli (text-fig. 3 a) the character of the radial skeletal 
elements of the dorsal fin is more or less similar to that of the four Cypri- 
noid types described by Bridge (op. cit.) except that its first radial element 
(r. e.) is better developed and its antero-dorsal border lies just below 
the sharp edge of the dorsal surface. It is preceded by a continuous 
series of lamellar ossicles (1. o.) which lie between the neural spines of 
the adjacent vertebrae. The median region of each ossicle is thickened 
to form a ridge-like structure. Near the bases of the neural spines, a 
further series of lamellar ossicles (v. 1. o.) is developed from the anterior 
borders of the neural spines. Anteriorly they become more extensive 
and form broad supporting laminae between the neural spines. In 
R. ogilbii (text-fig. 3 b) the structures are similar to those of R. duvauoelli 
except that the first radial element (r. e.) is produced forward as a short 
spine, • the lamellar ossicles are broad and thin. The ventral lamellar 
osicles near the bases of the neural spines have, more or less, coalesced 
with the spines, so that a forwardly directed outgrowth of the neural 
spine gives support to the neural spine of the vertebra anterior to it. 


r 7 Mesial E'iii of Ganoids and Toleosts. Journ. Linn. Soc. 

London (ZooL), XXY, p. 5d9 (1896). 
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5 tbe forwardly directed predorsal spme^ 
7 g r and the dorsal lamellar ossicles are provided witli 



Tnxi-rra. S.—The skeletal elements of the dorsal spine and of the region in front of it 
in BoTitee Sykes, MystacoUucus Qiinthor and Barbus Cu^er ^ “ * 

Neural spine of compound vertebra i r e 1 to r e 4 f-' 

and the anterior fin ?ays ; i. 1. e.=VenWALeliar 


x,^^® ’central lamellar ossicles are replaced by 
soM, bony colimms between the adjacent vertebrae. Tim in the 
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tliree types described above we find that there are bony elements to 
strengthen the dorsal edge of the fish and that supports are developed 
to keep the neural spines in position and to prevent them from bending 
backwards. All these devices are probably meant to combcat the stress 
imposed on the fish as it swims rapidly through water, tinder such 
circumstances the utility of the predorsal spine would seem to present 
a stream-like wedge to the water before it approaches the dorsal fin. 
In the earlier stages of the flattening of the keeled dorsal surface it seems 
probable that more work was thrown on the predorsal spine. This 
assumption is borne out by the fact that the spine becomes larger and 
more powerful in the series of forms represented by Mystacoleucus ogilbii^ 
M. marginatuSj and Matsya pingi. (The spine of the last species was 
described and figured by Rendahl). When, however, the entire dorsal 
surface became stream-lined, the predorsal spine gradually disappeared. 
Such a course of evolution would indicate the production of “ Barbus ” 
from MatsyaAike ancestors. If the presence or absence of a predorsal 
spine is ignored, Barbus and Matsya cannot be distinguished from each, 
other by any other well-marked character. There would thus seem 
to be considerable justification for the views of Nichols and Pope^ and 
Nichols^ to regard Spmibarhus as a subgenus of Barbus, In B, Jcolus 
Sykes (text-fig. 3 d) the neural spine in front of the dorsal fin are lami- 
nated in their basal halves and the laminae in some cases overlap one 
another. The dorsal lamellar ossicles are also well-developed for the 
attachment of the muscles. 

In connection with the above hypothesis, it has also to be considered 
that Barbus is a much more widely distributed genus than the fishes 
of the Rohtee or the Matsya groups ; it is undoubtedly of great antiquity, 
as it is found as far afield as Africa. It is possible, therefore, that Barbus 
represents the earliest descendants of the original migrating stock, while 
Rohtee, Mystacoleucus, Matsya, etc., represent the later waves of migra- 
tion of a somewhat modified stock which have not been able to reach 
very distant regions owing to the land connections having disappeared 
in the meantime. ^ 


SuMitARY. 

Matsya Day, with 5 branched rays in the anal fin, is recognised as a 
valid genus and to its synonymy are assigned Spinibarbus Oshima and 
Spinibarbichthys Oshima. On geographical grounds, however, species 
with a serrated dorsal spine are referred to Matsya (s. s.) and those with 
a smooth spine to Spinibarbus (subgenus of Matsya), • 

Mystacoleucus Gunther, with 8-10 branched rays in the anal fin^^ is 
recognised as a valid genus. Owing to the presence of a prcdbrsal spine 
in Rohtee ogilhii Sykes, it is referred to Mystacoleucus, the definition of 
which is emended to include forms with 14 branched rays in the anal 
fin. 

Mystacoleuci^, with a longer anal fin, is regarded as more primitive 
than Matsya, 


^ Hicliols and Pope, Bull, Amer, Mu$, Nat, Eist,, LIV, p. 343 (1927). 
g Hichok, 11 (1928). 
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The inter-relation whips of Rohlee and Pa/rabramis are discussed and 
tl/n geograpliical distribution of all tire forms referred to above is given. 
It is observed that the centre of distribution of these fishes has to be 
placed somewhere in South China whence at different periods different 
types of forms migrated both towards north and south. The northern 
forms retained their primitive features while, owing to the orogenic 
disturbances in South China and further south, the forms migrating 
towards south and those in the home-country became more highly specia- 
lised. 

From a comparative study of the skeletal elements of the dorsal 
fin in 4 forms the probable mode of origin and function of the predorsal 
spine are given. It is concluded that Barbus was piob-abJly— d eriv ed a t 
a very early stage from Matsya-like ancestors..... 
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A NOTE ON THE SYSTEMATIC POSITION OF PSILORHYNCHUS 
AYMONIERl TIRANT FROM CAMBODIA. 

By SiWBEB Lajj Hora, D.Sc,, F,R,S,E., F.A.S.B,, Assistant Superin- 
tendent, Zoological Survey of India, 

In. 1883, Tirant^ described a new species in tlie genus Psilorhynohus 
McClelland^ from Cambodia and remarked : “ Espece nouvelle apparte- 
nant au groupe int&essant des Homalopt&ines, qui habitant les ruis- 
seaux des montagnes boisees de ITndo-Malaisie. On a decrit deux 
esp^ces seulement du genre PsilorJiymJms : les P. sucatio, et P* haliiora, 
des torrents montagneux N.-E. du Bengale et de TAssam.’^ The des- 
cription is accompanied by 4 outline drawings which are not only in- 
accurate but in several respects misleading. Two years later, Tirant^ 
included the description of this species in his ‘‘ Notes sur les Poissons 
de la Basse- Cochinchine et du Cambodge ’’ and in referring to the genus 
PsilorhyncJius remarked : “ Les Psilorliynclius out une apparence de 
Cyprin a forme pen ordinaire, en raison de leurs pectorales horizontale 
et de leur bouche de forme bizarre plac4e en dessous de la t.te. Ils 
habitent les riusseaux de montagnes/’ He included this genus in the 
family Homalopteridae which he characterised by the absence of an air- 
bladder. He distinguished Homaloptera from PsilorhyncJius principally 
by the character of the barbels which are absent in the* latter and present 
(6 in number) in the former. It seems probable, however, that in des- 
cribing his new species of Psilorhynchus he did not study the character 
of the air-bladder for the unique specimen of P. aymonieri Tirant in the 
Lyon Museum is intact and there is no reference to the structure of the 
air-bladder in the description of the species. After Tirant no author 
seems to have referred to this species till Chevey^ in 1934 published a 
Revision synonymique de V Oeuvre ichtyologique de G. Tirant and 
regarded the species as having been correctly assigned to the genus 
Psilorhynchus, 

The systematic position of the genus Psilorhynchus remained obscure 
for a long time and it is not surprising that earlier authors referred some 
of the flattened Ashes of the mountain torrents of China and Siam without 
or with minute berbels to this genus. In another place P defined the 
generic limits of Psilorhynchus after examining fresh material of Hamil- 
ton’s^ two species from India, and showed that they are sufficiently 
distinctive from other members of the Cyprinoidea to constitute a separate 
family of that order ; this, view has been strengthened by the researches 
of Mukerji’ on a much larger collection of these peculiar fishes. The 


^Tirant, Bull, Soc, Etudes iTidocMmises Saigon (1883) ; Chevey, Notes de VImtitui 
OteanograpUgue de I IndocMne, No. 6, pp. 35-87, pL i (1929). 

® McCletfand, As, Mes,, XIX, pp. 300, 428 (1839). 

® Tirant, Excursions et Beconnaissances, (1885) ; Chevey, loc. dt,, p. 136 (1029). 

* Chevey, loc. cit,, No. 7, p. 43 (1934). 

‘ Hora, Mec. Ind, Mus,, XXVII, p. 457 (1925). 

• Hamilton, Fish, Qmges, pp. 347, 348 and 393 (Edinhurgh : 1822), 

^ Mukerji, Joum* Bombay Nat. Hist, Soc,, XXXVT, pp. 823-828 (1933). 
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two Chinese species of PsilorhyncJmSy P. sinensis Sauvage & Dahry de 
Thiersant^ and P. fasciatiis Sauvage^ were, on examination, found 
to belong to the Homalopterid genera Hemmyzon and Pseudogasiro- 
myzon^ respectively. In view of the poor figures and inadequate des- 
cription it was not possible, however, to evaluate the exact nature of 
TiranPs Psilorhynchus from Cambodia. In a description of the new 
species of Psilorhynchus from the Naga Hills, Assam, Mukerji and F 
referred to P, aymonieri Tirant and remarked that The descriptions 
and figures of the species recently reprinted by Chevey do not show its 
Psilorhynchus aflinities, but it is difficult to assign any systematic posi- 
tion to it without examining the specimens’’. To clear up the distribu- 
tion of this Indian genus, the Director of the Museum of Natural Sciences, 
Lyon, was requested for the loan of the type-specimen of Tirant’s species. 
As the unique specimen could not be sent by post, Dr. Claude Gaillard, 
Director of the Museum, very kindly sent me photographs of the lateral 
and ventral views of the type-specimen. These photographs show 
very clearly that P. aymonieri must be referred to the genus Gyrino- 
eheilus VaillanF. I take this opportunity to publish fresh drawings 
of P. aym.onieri which are prepared from the photographs supplied by 
Dr. Gaillard. 




Gyrhiocheilus aymonieri (Tirant) Xi^. 
a : Lateral view of type-specimen ,* 6 ; Ventral view of same. 


Only two species have so far been described in the genus Qyrinochei- 
luSf one from Borneo — G> pustulosus Vaillant® and the other from Siam 
.and Cambodia — G. kaznahoi Berg.'^ In describing the Siamese species. 


^ Sauvage & Babry de Tbiersant, Ann. Sci. Natur. Paris, (6) I, Art. 5, p. 14 (1874). 

® Sauvage, Bull. Boc. Philom. Paris, (7) II, p. 88 (1878). 

® Hora, Mem. Ind. Mus., XII, pp. 299, 314 (1932). 

* Hora & Mukerji, Bee. Ind. Mus., XXXVII, p. 397 (1935). 

® VaiJlant, Notes Leyden Mus., XXIV, p. 107 (1902). 

® Weber & Beaufort, Fish Indo- Austral. Archipel., Ill, pp. 224-225, figs.89, 90 (1916). 
Berg, O. B. Trav. Boc. Nad. 8t. Petersb., XXXVIX, pp. 305, 307 and 364-366 (1906). 
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Berg referred at length to the distinctive characters of the two species 
and later discussed the taxonomic importance of these characters and 
the systematic position of the genus Gyrinocheilus . Vaillant referred 
his genus to the Homalopterinae, but Boulenger^ constituted a new 
sub-famil}^ Gyrinocheilini to accommodate it. Agreeing with Boiilen- 
ger’s view, I i)roj>osed the family Gyrinocheilidae for the genus. 

Q. aymonieri was found in a small stream called Prek-Tenot in the 
Samrong-Tong Mountains about 75 kilometres from Phnom-Penh, 
Cambodia. G, haznalcoi was described from the same river system ; 
two specimens were obtained at Pai-lin between Battambang and 
Schantabun. I recorded the latter species from JSTontaburi, while 
Smith® collected specimens in the Menam Chao Phya at Kontaburi 
and Paknam ; in Bung Borapet and Klongs draining that swamp. 
Central Siam ; in mountain streams in the Pak Jong district. Central 
Siam ; in the Menam Pong at Udon, ISTortheastern Siam ; in mountain 
streams in Peninsular Siam east of Bandon ; in the Menam Wang at 
Lampang, Northern Siam ; and in the Meklong at Potaram and in the 
west branch of the Meklong north of Kanburi in Western Siam’’. From 
the wide distribution of G. haznakoi and the occurrence of G. aymonieri 
in an adjacent locality, it seems to me certain that the two species are 
identical. 

The structure of the snout in G. aymonieri is described by Tirant as 
follows : — Un tubercule reconvert de pores a Textremite du museau; 
un autre tubercule median sur le front, aveo deux groupes de pores 
later aux on triangle de chaque cot6, deux autres tuberoules lat4raux 
tres saillants un pou en arri^re du front chacun d'eaux accompagn^ 
d'une ligne lat6rale de 9 pores,” According to Berg, 6r. haznahoi is dis- 
tinguished from the Bornean species, among other characters, by the 
possession of a large central and two small lateral proboscides on the 
snout. I have compared the specimens of G. haznahoi from Siam with 
the photographs and descriptions of G, aymonieri and am of opinion 
that the two species are identical. 

In view of what is stated above Gyrinocheilus haznahoi Berg 1906 
has to be regarded as a synonym of G. aymonieri (Tirant) 1883. 

In conclusion I have to offer my sincere thanks to Dr. Claude Gail- 
lard, Directeur du Museum des Sciences Naturelles de Lyon, for his 
kindness in sending me photographs of the ixnique specimen of Psi^ 
lorhynchus aymonieri Tirant. 


Hora, Joum. NaL Hist. jSoc. Siam, VI, p. 159 (1923). 

Boulenger, Cambridge Hat. Hist., p. 582 (1909). 

Smith, Journ. Siam Soc. Nat. Hist., BuppL, VIII, p. 187 (1931). 
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NOTES ON FISHES IN THE INDIAN MUSEUM. 

XXIV. Loaches oe the genus Numaohilus prom Eastern Himalayas, 

WITH THE DESCRIPTION OF A NbW SpECIES PROM BuRMA AND SlAM. 

By Sunder Lal Hora, D.8c., F.R.8.E., F.A.8.B., Assistant Buperin- 
tendent, Zoological 8urvey of India, Calcutta. 

(Plate III) 

The Nemachili of Eastern Himalayas axe of special interest, as almost 
all the loaches (Cobitidae) described by Hamilton’- in his “ Gangetic 
Fishes ” were obtained from the northern ox north-eastern parts 
of Bengal. From the following table it is clear that the 12 species of 
loaches described by Hamilton were obtained during the period he carried 
out a survey of Bengal. In 1807, he surveyed the district of Dinajpur 
and from the commencement of the rainy seasom of 1808 till the advent 
of the cold weather, he was stationed at Goalpara. The first half of 
1809 was spent in surveying Rangpur and during the cold weather of 
1809-10 he was in the Purnea district. The rainy season of 1810 was 
spent at Nathpur near the Nepal frontier. All these districts are 
situated along the base of the Eastern Himalayas. 

In the following table I give a list of the twelve species described by 
Hamilton with relative information as to their provenance and dates 
of descriptions of the different species in his “ Original Notes.” 


Gangetio I'isiies.” 

^ Original Notes,*' 

Scientific Name. 

Locality. 

Locality. 

Bate of description. 

*Cdbiti8 botiat p. 360 

North-eastern parts of 
Bengal. 

Goalpara 

1st July, 1808. 

„ ffongota, p. 861 . 

Northern Bengal towards 
mountains. 

Patgong 

25th March, 1809, 

cucura, p. 352 , 

Kosi Biver . 

Nathpur 

4th August, 1810. 

„ gmtea, p. 853 . 

Bonds and fresh rivers of 
Bengal. 

Goalpara 

? 

„ dariOj p- 354 

Northern rivers of Bengal 

Dumdumma 

29th October, 1807. 

„ pangia^ p. 355 . 

North-eastern parts of 
Bengal. 

Goalpara 

30th July, isos., 

»i g^^Oj p. 365 

■ North-eastern parts of 
Bengal. 

j? . . , 

14th August, 1808. 

„ halgara, p. 356 . 

Nosi Biver . 

Nathpur 

7th June, 1810. 

* „ savona^ p. 367 . 

>» >j • 

. 1 

14th July, 1810. 

* „ turio, p. 358 

Brahmaputra Biver 

Goalpara 

30th October, 1810. 

♦ „ Ultuno, p. 359 . 

7) M • 

9) • . 

8th November, 1808 , 

• „ corica, p. 360 

Kml Biver . 

Mainayi 

29th March, 1810. 


1 Saijailton, Ah Accomi of the Fiahea in the Fiver Ganges and its branches (Edinburgh, 
1822 ). 
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The drawings of the species discovered during the survey period 
were executed at Government expense and Hamilton was not allowed 
to take these drawings with him to Europe after his retirement. Most 
of the Cobitidae are, therefore, not figured in his monumental work, but 
his illustrations were reproduced later by McClelland^ with full acknow- 
ledgment. 

The five species marked with an asterisk(*) in the above table are 
without sharp, suborbital spines and are referrable to the genus Ne?yia- 
chilus. There has been considerable doubt about the precise specific 
limits of these species, but a study of the extensive material from round 
about the type localities has shown that N, turio and N, bilturio are 
synonymous with N. hotia, the difierences between them being due to 
sexual characters {N, turio and N, bilturio were described from female 
specimens, while N, botia represents male specimens), or to individual 
variation in colouration. N, botia is widely distributed in India and 
Burma. N', samna has been rediscovered and is described in detail ; 
while for Day's savona, a new name N, * dayi has been proposed. N. 
corica is already well known and deserves no further consideration in 
this place. ^ 

After Hamilton, McClelland described several new loaches, mostly 
from Assam, though there is reason to believe that his Cobitis (Schistura) 
scaturigina came from the -Darjeeling Himalayas. Giinther^ added 
another Nemachilus to the fauna of the Eastern Himalayas by describing 
N. beavani from the Kosi River. Day^ described N. muUifasciatus from 
Darjeeling and Assam. The taxonomy of these three species is very 
confusing, but an attempt has been made in this paper to define their 
specific limits. Besides these old forms, two new species — N. shebbeard 
and N, devdevi — and a new variety — N, rupecola var. inglisi — ^have been 
found in collections from this area. Of the new species, N, devdevi is 
fairly common in the small streams below Darjeeling Himalayas, while 
N. skebbearei is represented by a single specimen from the Teesta Valley. 
The new variety, characterised by the presence of well-defined nasal 
barbels, is an eastern race of the commonest loach of the Western Hima- 
layas. 

The specimens described from Burma and Siam as N. muUifasciatus 
Day are shown to be specifically distinct and the name vinciguerrae 
is proposed for them. 

The nine species of Nemachilus |rom the Eastern Himalayas may 
be distinguished by the following key ; — 

A. About 14 brancbod rays in dorsal. (Body irregularly 

blotcbed ; caudal fin entire or slightly emarginato) . N, hoim (K. B.). 

B. Not more than 8 branched rays in dorsal. 

I, Body withoxit vertical bands. 

a. Body with one or two longitudinal series of spots N, corica (H. B.). 

6- Dorsal surface and sides with a uniform dull grey 

colour N, shcbbeareig sp. nov. 

1 McClelland, Ind. Cyp. As, Bes. XlXj pp. 302-309 (1839), 

^ Gunther, Oat, Fish, Brit, Mus, VII, p. 350 (1868). 

8 Day, Fish, Ind., p. 617, pi. cliii, fig. 7 (1878). 
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II. Body with v^ertioal .bands. 

a. Lateral line incomplete. 

1. Caudal fin without bands ; vertical bands few, 
broad and saddle- shaped, not extending to 
ventral surface ...... 

2. Caudal fin with four or more bands ; body 

encircled by a number of bands 

b. Lateral line complete. 

1. Dorsal surface and sides dai’k with narrow, 

yellovish bands ..... 

2. Dorsal surface and sides x>alo-olivaceou8 with 

dark, vortical bands separated by broad, 

yellowish interspaces, 
a. Woll-markod nasal barbels 
p. Kasai flax>s not produced into barbels. 

i. Dorsal and caudal fins marked with 

numerous, irregular, narrow bands 

ii. Dorsal with or without a row of spots ; 
caudal with or without 1-3 V-shaped, 
fairly bi'oad markings. 

* Body with a few broad and bold 
bands encircling it ; a broad, black 
band at base of caudal; ventrals 
extending to anal opening 

** Body with narrow, incomplete bands not 
extending to ventral surface ; a 
narrow, black bar at base of caudal ; 
ventrals not extending to anal 
opening . . . * . 


jiV, devdevi, sp. nov. 

N, 7nuUifasciatus Day. 


N. savo'fia (K. B.). 


iV. rupecola var. inglisi, nov. 


jV. miiUiJasciatus Day. 


N. heavani Giiiither^ 


N. scaturigma (McOlell.). 


In the above key N. muMfasciatus is given in two places as it may 
have a complete or incomplete lateral line. 

Though, in 1928, I had examined the material of Nemachilus in 
the collection of the British Museum, it was found necessary to refer 
to the old material again to determine the precise specific limits of the 
species described by Hamilton, McClelland, Gunther and Day, Mr. J. R. 
Norman very kindly sent me a few duplicate specimens for examination 
and a sketch of the typical specimen of N. peavani. I am most grateful 
to him for his valuable assistance. The artists of the Zoological Survey 
of India and Babu R. Bagchi have executed the drawings with their 
usual skill and care and for this I am thankful to. them. I have also to 
tender my thanks to Messrs. G. E. Shaw and E. 0. Shebbeare who sent 
me an interesting collection, of loaches from the Darjeeling Himalayas 
for study. Dr. B, Prashad has read through the paper and for this 
my thanks are due to him. 


Nemachilus botia (Hain# Buoh.). 

1934. NemaGhil'us hotia, Mukerji, Bombay Nat. Hut. JSoc. XXXVIT, 

; . p. 39, pL I , fig. 3 ; pi. iii, figs. B and 4. 

Regarding the habitat of Gobitis Hamilton^ remarked that 

The Botia is found in the rivers of the north-eastern parts of Bengal, 
and is nearly of the same size and qualities for eating as the Loach. ^ 
It was characterised as : “A Gobitis with a prickle under each eye ; 
with six tendrils ; with cloud-like inarks pn the sides ; and with fourteen 


1 Hamilton, Fish. Ganges, p. 31^0 (1822). 
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rays in tlie dorsal, and eiglit in each ventral fin.’’ Tlie prickle ’ referred 
to*^ above is the broad, cartilagenoiis process which is present in the 
males of several species of NemacJdlus and is regarded as a secondary 
sexual character d Eeinale specimens of N, hoiia obtained at Goalpara 
were described by Hamilton as Oobitis bilturio, and, from the nature of 
colouration and general facies, it seems probable that his G. lurio from 
Goalpara is also based on a somewhat abnormal female form of 
Nemachilus hotia, the chief differences being that in 0. turio the dorsal 
fin is shorter and the dorsal profile is more elevated. The collection 
before me contains several specimens of N, hotia from the base of the 
Darjeeling Himalayas. ' Mukerji (op. cil,) has recently given a detailed 
description of this form. The species is very variable and is distributed 
all over northern India and Burma. 


Nemachilus shehbeairei, nov. 

(Plate III, figs. 1 and 2.) 

D. 2/8 ; A. 1/6 ; P. 10 ; V. 8 ; C. 18. 

The remarkable loach, which I associate with the name of my friend 
Mr. E. 0. Shebbeare, Conservator of Forests, Bengal, possesses a very 
characteristic facies. The body is low and the head is long and pointed. 
The dorsal profile is arched, while the ventral profile in front of the anal 
fin is straight and horizontal. The ventral surface is flattened and tlie 
paired fins are placed horizontally. The length of the head is contained 
5 times in the total length and 4*1 times in the length without the caudal. 
The greatest width of the head is almost equal to its height at the occiput 
and IS contained 1*8 times in its length. The eyes are prominent and 
are situated almost in the middle of the length of the head ; the diameter 
of the eye is contained 5 times in the length of the head, 2 times in the 
length of the snout and 1*6 times in the interorhital width. The eyes 
are dorso-lateral in position and are not visible from the ventral surface. 
The mouth is situated on the ventral surface slightly behind the tip of 
the snout ; it is small, semicircular and horizontal. The lips axe fieshy and 
continuous at- the angles of the mouth ; the lower lip is interrupted in 
the middle. The upper jaw overhangs the lower which is sharp 
and shovel-like. The barbels are subequal and are as long as the 
diameter of the eye. Below the anterior border of the eye is a bony 
I ‘ process which is a characteristic feature of the maleS of several species of 
I Nemachilus. The gill-openings are mostly restricted to the sides. 

The body is depressed, while the tail region is compressed from side 
to side. The Jr^atest depth of the body is contained 9 times in the total 
length and 74 times in the length wiHiout the caudal The body is 
6overed with small scales which are more conspicuous iji the posterior 
region and are totally absent on the ventral surface in front of the anal 
opening. The lateral line is incomplete, terminating above the anal 
fin. The caudal peduncle is stout ; its least height is contained 14 
times in its length. 


1 Kora, jRec. Ind. Mus. XXIV, p. 81 (1922). 
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The dorsal fin is inserted in advance of the ventral and its commence- 
ment is slightly nearer to the tip of the snout than to the base of the 
caudal. It is long and has a concave margin ; its longest ray is consi- 
derably greater than the depth of the body below it. The pectoral fin 
is shorter than the head and is separated from the ventral by a distance 
less than half of its length. The ventral fin is provided with a fleshy 
appendage ; it does not extend to the anal opening which is situated 
almost midway between the tip of the ventrah.and the commencement 
of the anal fin. The caudal fin is shorter than the head and is emarginate 
with somewhat pointed lobes. 

In the unique specimen of the species, the colouration is dull black 
on the dorsal surface and the sides. There are faint indications of colour 
bands in places. The ventral surface is pale-olivaceous. There is a 
large black blotch at the base of the caudal fin. 

Type-specimen. — F Zoological Survey of India^ Indian Museum,^ 

Calcutta, 

Locality, — Eivers of hT. Bengal. (Messrs. G. B. Shaw and E. 0. 
Shebbeare sent to the Indian Museum for identification a large collection 
of fish from the rivers and streams below Darjeeling. Though the 
majority of the specimens were properly labelled, some including the 
type of the species had no indication of any definite locality, but there 
can be no doubt that they were obtained from the Eastern Himalayas). 

'Remarks, — NemacJiilus shebbearei is a Homaloptera-like species^ with 
a greatly pointed snout and superficially resembles forms like H. lili- 
neata Blyth and H, modesta (Vincigueria). The presence of a single 
undivided ray in the paired fins and the characters of the mouth and its 
associated structures, however, show that it is a species of Nemachilus, 
From other species of the genus it can be readily distinguished by its 
characteristic facies and colouration. 


Measurements in millimetres. 


Total length mcludmg caudal 



45*0 

Length of caudal 


8*0 

Depth of body 



5*0 

Length of head . 



9*0 

Width of head 



5-0 

Height of head at occiput 



4*9 

Length of snout . 



3*6 

Diameter of eye . 



1*8 

Interorhital width ^ , 



3*0 

Longest ray of dorsal . ' . 



*7*7 

Longest ray of anal 



^ 4*2 

Length of pectoral 



8*5 

Length of ventral 



7*?* 

Length of caudal peduncle . 



3*8 

Distance between tip of snout 

and commencement of dorsal 


18*0 

Distance between commencement of pectoral and that of ventral 

10*2 

Distance between tip of snout and anal opening 

. 

27*0 


^ Hora, Ind, Mus. XII, p. 274 (1932). 
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Nemacbilus devdevi, sp. nov. 

(Plate III, figs. 5 and 6.) 

1878. NemacMlus muyitanufi, Day (in part),^ Fish. Itidia, p. 030. 

1889. Nem>acMlus montamw^ Day (in pari), Faun. Brli. Jnd, Fish. T, p. 230. 


D. 2/8 ; A. 2/5 ; P. 10 ; V. 6-8 ; C. 16. 

NemacMlus devdevi is a small and slender species in wMcli the dorsal 
profile is slightly arched and the ventral profile is almost straight and 
horizontal. The ventral surface in front of the anal opening is some- 
what flattened, and the paired fins are placed horizontally. The head 
is narrow and broadly pointed ; its length is contained from 4-1 to 5 
times in the total length without the caudal. The width of the head is 
considerably greater than its height at the occiput and is equal to the 
length of the head behind the nostrils. The depth of the body is con- 
tained from 6 to 8 times in the length without the caudal. The head 
is proportionately smaller and the body more slender in larger specimens. 
The eyes are dorso-lateral in position and are not visible from the ventral 
surface ; they are situated nearer to the tip of the snout than to the 
hinder border of the operculum. The diameter of the eye is contained 
from 3-6 to 4*2 times in the length of the head and from 1*2 to 1*6 times 
in the length of the snout. The interorbital width is almost equal to or 
slightly greater than the diameter of the eye. The eye is proportionately 
larger in smaller individuals. The nostrils are close to the anterior border 
of the eye and are separated by a cutaneous fold which terminates in a 
sharp point. The mou+h is semicircular and horizontal, and is bordered 
by fleshy lips which are continuous at the angles ; the lower lip is 
imperceptibly interrupted in the middle. The upper jaw is produced 
in the middle into a broad process ; the lower jaw is sliarp and shovel- 
like. The barbels are subequal and are longer than the diameter of the 
eye. The gill-openings do not extend very far below the bases of the 
pectoral fins. 

In places the body seems to be covered with small indistinct scales ; 
but the ventral surface is totally devoid of them. The lateral line is 
incomplete and terminates above the ventral fin. The caudal peduncle 
is long and muscular ; its least height is contained from 1-7 to 2 times 
in its length. 

The dorsal fin begins slightly in advance of the ventrals and its 
commencement is somewhat nearer to the base of the caudal than to 
the tip of the snout. The longest ray of the dorsal is greater than the 
depth of the body below it, but is shorter than the longest ray of the 
anal. The paired fins are similar in shape, being pointed in the middle ; 
the pectoral fin is somewhat shorter than the head and extends for more 
than half the distance to the base of the ventral fin which just approaches 
the anal opening. The ventral fin possesses a well-developed appendage. 
The anal fin is separated from the base of the caudal by a considerable 
distance. The caudal fin is lunate, and is as long as the pectoral. 


^ Specimens from “ Teosta ” referred by Day to this species do not belong to it. 
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Tlie colouration is very characteristic of the species. There are 
only a few, broad irregular bands on the body which are much wider 
than the interspaces between them. The bands extend from the dorsal 
surface to the sides, in some cases descending below the lateral line while 
in others they are restricted to the upper half of the body. The dorsal 
surface of the head is grayish and sometimes marked with short, irregu- 
lar bars. The general colour of the body is pale-olivaceous while 
the ventral surface is much paler. The dorsal fin is marked with a series 
of two black marks across its rays and the proximal half of the caudal 
fin is invariably coloured gray. There is usually a deep black spot or 
short bar at the base of the caudal fin. 

Tyfe-sfecimen. — F Zoological Survey of India, Indian Museum, 

Calcutta. 

Locality . — Eastern Himalayas ; small streams below Darjeeling and 
in Sikkim. 

Remarhs. — NemacJiilus devdevi is readily distinguished by its slender 
body, characteristic colouration, incomplete lateral line and propor- 
tions. I have great pleasure in associating the name of this species with 
that of Mr. Dev Dev Mukerji of the Zoological Survey of India. 

There are 10 specimens in the British Museum (Nos. 89. 2. 1. 1648-57) 
from Teesta ” presented by Day as Nemachilus montamis (McClelland), 
but they differ from the form described by Mo Clelland^ from the Simla 
Hills. Though the specimens have lost much of their characteristic 
shape and colouration, they agree very closely with the new species 
described above. I examined these specimens in London in 1928 and, 
through the kindness of Mr. J. R. Norman, the authorities of the British 
Museum recently loaned me two of these specimens for detailed study. 

Measurements in millimetres. 


Total length including caudal 


. 


36-5 

43-0 

43-4 

Length of caudal 




0*1 

7-3 

7-3 

Depth of body 




5-1 

4-7 

4-6 

Length of head 




7-2 

7-5 

8-0 

Width of head 




50 

5-2 

5-5 

Height of head at occiput 




4-0 

4-0 

3-8 

Length of snout 




2-4 

3-0 

3-0 

Diameter of eye 




20 

1-8 

2-0 

Xntororbital width . 




2-1 

2-2 

2*2 

Longest ray of dorsal 




5-6 

5-3 

6-0 

Longest ray of anal . 

• # 



G-0 

6-0 

6-3 

Length of pectoral . 




6-1 

7-0 

7-8 

Length of ventral 




5-3 

6-4 

7-0 

Length of caudal peduncle 




6-3 

7*2 

7-0 

Least height of caudal peduncle 

Distance between eommencemont of pectoral and 

3-1 

3-6 

4-0 

that of ventral 

* 

• 

. 

fi-1 

10-2 

11-0 


^ ^oOlolIand, Ind. Oyprinida©, As. Bes. XIX, pp. 307, 440, pi. Ivii, fig. I (1838). 

l3 
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Nemachilus savona (Ham. Buch.). 

(Plate III, figs. 3 and 4.) 

1822. Cohitis savona, Hamilton, Fish. Ganges^ p. 357. 

1839. FcMstura savona, McCJlolland, As. JRes. (Iml. Cyprinidao) XTX, pj). 308, 
442, pi. liii, fig. 3 (Roprodncod from Buchanan’n MH. drawing). 

1839. Aconra ohscnra, Swainson, Fishes II, p..3I0 (Kamo only). 

1846. Cohitis savona, Ouvior & Valcncionnos, Hist. Naf. Polss. XVTT, xi, 32. 

1854. Cohitis savona, Blookor, Verh, Bat, Gem. XXV, p. 70 (Kamo only). 

1868. Netnarhilns savona, Ounthor, Cat. Fish Brit. M'us. VIl, i^. 354. 

Nemachilus savona is a small loach wMch was discovered by Hamilton 
from the Kosi Riverd The most striking feature of the species is 
its colouration — Above the colour is dusky, with narrow yellowish 
bars ; below it is white. The fin of the tail is dotted. The eyes arc 
golden.’’ The caudal fin, according to Hamilton, ends in a crescent. 
So far as I can judge from the literature, the species has never been dis-' 
covered since Hamilton’s time though the name has been used in a loose 
sense by several ichthyologists^ for species of Nemachilus characterised 
by narrow bands. Recently, I have obtained abundant material from 
the base of the Darjeeling Himalayas which undoubtedly is referrable 
to N. savona, and I take this opportunity to redescribe it with figures 
as the existing descriptions are inadequate. 

Among the 144 drawings of fish® left behind in India by Hamilton 
at the time of his departure in 1815, there is a beautiful delineation 
of N. savona (No, 64, labelled Cohitis Savon Khuriha). It was repro- 
duced by McClelland in his Indian Cyprinidae, and served as the basis 
of the repaarks by Cuvier k Talenciennes and Gunther. Giinther was 
so impressed with the colouration of the species that he kept it apart 
in a section by itself which he characterised as : '' Body with narrow 
yellow transverse bars.” The figure shows that there is a row of black 
dots along the middle of the rays of the dorsal fin. Confusion regarding 
the identity of this species seems td have been started by Day who 
referred to it specimens obtained ’^^from the hills near Raniganj ” and 
from N. W. Provinces.” A specimen from the latter locality is figured 
in bis Fishes of India (pi. civ, fig. 8). A comparison of Day’s figure and 
description of savona with Hamilton’s figure and description of savona 
brings out the following differences in colouration : — 

Day’s savona. Hamilton’s savona. 

1. Ground colour of the dorsal surface of tbo Ground colour of tho dorsal surface of the 

body is ® purplish.’ body is ‘ dusky 

2. Dorsal fin is marked with 4-5 rows of Dorsal fin is marked with a single row of 

spots and the base marked with spots, and tho base is devoid of any 

blotches, markings. 

3.. 0at:i.dal fi^n is marked with several irre- Caudal fin is marked with three indistinct 

gular bands. rows of spots. 

4. The number of yellowish narrow bands Tho number of yellowish narrow bands 

is 14. is 9. 

5. Ventral and anal fins are banded . Ventral and anal fins are devoid of markings. 

^ According to Buchanan’s ‘ Original Kotes ’ concerning GangeMc Fishes, Cohitis 
savona was obtained in the Kosi River at Kathpur. In my account of Amblyceps mangois 
{Fee. Ind. M%s, XXXV, p. 612, 1933), I referred to this locality and indicated that tho 
ecological,, conditions prevailing there may have been similar to those now found in tho 
small streams at the base of tho Eastern Himalayas. 

® Beavan, Freshwater Fish India, p. 109 (1877) ; Day, Fish India, p, 610, pL olv, 
fig. 8 (1878) ; Faun. Brit. India, Fishes, I, p. 234 (1889) ; Vineiguerra, Ann, Mus. Civ, 
Star, Nat, Genova (2) IX, p. 211 (1890) ; Jenkins, Fee, Ind, Mus, V, p. 128 (1910); 
Annandale, Fee. Ind. Mus. XVI, pp. 125, 127 (1919). 

sHora, Mem. Ind. Mus, IX, p7 173 (1929), 
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It is clear from the above that, so far as the colouration is concerned, 
the two forms are not conspecific. I have examined large numbers of 
fresh specimens of both kinds and am of opinion that Day’s savona 
represents a new species which may be designated Nemachilus dayi.^ 
N, savona (Ham. Buch.) may be redescribed as follows : — 

D. 3/8 ; P. 9 ; V. 7 ; A. 2/5 ; C. 20. 

Nemachilus savona is a small and slender species in which the body 
is pointed at both ends. The dorsal profile is slightly and gracefully 
arched, while the ventral profile is almost horizontal and straight through- 
out. The ventral surface is flattened, but the fish appears to be sub- 
cylindrical. The head is narrow and pointed ; its length is contained 
5'6-6*8 times in the total length and 4-7 times in the length without the 
caudal. The width of the head is contained l-5-l*6 times and the height 
at occiput l-9-2*0 times in its length. The eyes are prominent, dorso- 
lateralt in position and not visible from the ventral surface ; they are 
situated -.^jlmost wholly in the anterior half of the head. The diameter 
of the eyeds contained 3-3‘5 times in the length of the head, 1*5-1‘7 times 
in the length of the snout and l-6-l‘8 times in the interorbital width. 
The interorbital space is flat or slightly convex. The mouth is inferior, 
transverse and semicircular ; it is bordered by fleshy lips which are 
fimbriated. The lips are continuous at the angles of the mouth, but 
the lower lip is interrupted in the middle and ends on both sides in 
fleshy, prominent areas. The upper jaw is produced in a beak-like 
process in the middle which projects in front of the lowew jaw. The 
lower jaw has a plain sharp edge which is not notched. The three 
pairs of barbels are short and stumpy ; the outer rostral and the maxillary 
pairs are longer than the eye while tlxe inner rostrals are as long as the eye. 

The depth of the body varies considerably ; it is* contained 7*1-11 
times in the total length and 6-9 times in the length without the caudal. 
The body is covered with small, but well defined, scales which are more 
prominent in the posterior region. The ventral surface is smooth and 
devoid of scales. The lateral line is complete and runs in a groove along 
the middle of the body. The c|fc.t£dal peduncle is rather long ; its least 
height is contained 1*9-2 times iiiuts length. 

The dorsal fin is inserted in advance of the ventral and its commence- 
ment is invariably nearei: to the tip of the snout than to the base of the 
caudal, but in some specimens it is equidistant. The longest ray of the 
dorsal fin is longer than the d^pth of the body below it. The outer edge 
of the fin is obliquely truncalie. The paired fins are fan-like, horizontal 
and broadly pointed in thf Aiddle. The pectorals do not extend to the 
ventrals which are separated from the anal opening by a considerable 
distance. ’ The anal fin, when laid flat, does not reach the base of the 
caudal which is emarginate and possesses rounded lobes. 

A reference to the characteristic colouration of the species has already 
been made. In the large number of specimens before me, the dorsal 
and lateral surfaces of the head and body are dark-brown, the head being 

- - .-- I I -. I - r 

^ Spcciinoiis Nos. 89.2.1.1697-9 of the British Museum oolloctioa belong to this species 
They were collected by Day from the N. W. Province.” Both dorsal and caudal fins 
are spotted with numerous, irregular, dark spots.^ ’ " 
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darker tlian the body ; while the ventral surface in front of the anal 
fin is pale-olivaceoiis, behind the anal it is marked with the bands 
descending from the sides. The body is marked with 9-10 narrow, 
yellowish bands which almost encircle the fish. Of these bands, there 
are 4^ in front of the dorsal fin, 2 or 3 below it and 3 or 4 behind it. There 
is a vertical black mark at the base of the caudal fin which is of a some- 
what grayish colour. The fins are usually devoid of any markings but 
in some specimens the caudal fin is provided with one or two V-shaped 
bands and the rays of the dorsal and anal fins are marked with black 
dots in the middle. The ventral surface of the head is irrorated with 
black dots which are also present along the edges of the ventral surface. 

Distribution , — Hamilton collected specimens of Nemachilus savona 
in the Kosi River at Nathpur which used to be situated in the extreme 
north-east ^of the district of Bhagalpur (as delimited at present) and 
close to the boundary of Purnea. Large series of specimens have recently 
been collected from the foot of the Darjeeling Himalayas at Sevoke and 
Siliguri. It seems probable that tlois species has a wide range in the 
small, rapid and clear streams of the eastern sub-Himalayan region. 


Measurements in millimetres. 


(Total length including caudal . 

. 

33-0 

32*0 

32-0 

31*0 

Length of caudal 


5-0 

5-0 

4*8 

5*8 

Depth of body 


4d> 

4*3 

3*9 

2*8 

Length of head 


6-0 

5-6 

5-G 

5*3 

Width of head 


4-0 

3-6 

3*6 

3-2 

Height of head at occiput 


3-0 

2-9 

2-7 

2*6 

Length of snout 


2-0 

1*7 

1-7 

1*5 

Diameter of eye 


1*2 

!•() 

1-0 

1*0 

Intororbital width . 


2-0 

1*8 

1*8 

1*6 

Longest ray of dorsal 


5-0 

5-0 

5-0 

5-0 

Longest ray of anal 


3-8 

4-,3 

3*0 

4*0 

Length of pectoral . 


(5'0 

5-3 

5-() 

6*0 

Length of ventral . 


54. 

4-2 

4-8 

4*6 

Length of caudal peduncle 


5-0 

4-0 

4-6 

4*() 

Least height of caudal iioduneio 

. 

2*5 

2*2 

2*2 

2*2 

Distance between tip of snout 
mencement of dorsal . 

and com- 

12*6 

13-1 

12*6 

12*0 

Distance between cominencoment of pectoral 
and that of ventral • . . . 


' 7-5 

7-r> 

7-0 


Nemachilus rupecola var,, iuglisi^ nov, 

(Plate III, figs. 9 and 10.) 

18iJ9: Nemachilua Gunther, Gajf. Fish, Brit, Mus. VJJ, p. .‘J5L 

“ Scldstura rupecula ” was described by McClelland^ from “ Mountain 
streams at Simla,” and since then tbe'species has been found to be widely 

1 In Hamilton’s MS drawing the first hand, which is situated immediatoly behind 
the head, is not shown but 9 bands in all are figured (3 prodorsal, 2 subdorsal, 4 post- 
dorsal ) , 

2 McClelland, Jonrn, As. Boc. Bmgal, VII, p. 948, pl.lv, fig. 3 (1838) ; Ind. Cyprinidae, 
As, Bes,, p. 309, pi. lyii, fig. 3 (1839). 



1935.] S. L. Hoea : Notes on Fish-ek. 6S 

distributed in tbe Western Himalayas. In the Eastern Himalayas, 
it is replaced by a form wMch, thongb. very similar, is readily distin- 
guisbed by certain well-marked characters. 

Giintber described N, rupeeola from 5 specimens obtained in Sikkim, 
and an examination of these examples has shown that they are identical 
with hundreds of specimens collected at different places below Darjeeling. 
The most conspicuous feature of this form is, as has already been noticed 
by G-iinther, that the barbels are well developed and that there is a distinct 
nasal appendage. The last character has been considered of great 
taxonomic value by certain authors^ in subdividing the vast assemblage 
of species grouped under the generic name Nemachilus, but have shown 
elsewhere that there are a number of species showing all possible gcada« 
tions between the total absence and the presence of a distinct nasal 
barbel. Though this character is useftd in distinguishing species within 
the genus, it cannot be used for separating closely allied forms into 
different genera. 

In the t3rpical rupeeola of the Western Himalayas the nasal appendage 
is present, but is not so well marked and it seems desirable to separate 
the Darjeeling form into a distinct variety which I have the pleasure of 
.associating with the name of Mr. C. M. Inglis, Curator of the ISfatural 
History Museum at Darjeeling. The new variety may be described as 
follows : — 


D. 2/7 ; A. 1/5 ; P. 12 ; V. 8 ; 0. 16. 

Nemachilus rupeeola inglisi is an elongated, stout muscular fish in 
which the dorsal profile is slightly arched, and the ventral profile is 
straight and horizonbal throughout. The ventral surface in front of 
the anal opening is flattened and the paired fins are horizontally placed. 
The head is short and broad, being only slightly longer than broad. The 
length of the head is conMned 4-5-5*l times in the length without 
the caudal and the height of the body 5*2-7 *1 times in the same dimen- 
sions. The eyes arc dorso-iaterai in position, arc situated almost in the 
middle of the head and are not visible from the ventral suiiace. The 
nostrils are situated near the superior margin of the eye and are separated 
by a flap bearing a well developed barbel. The mouth is semicircular 
and horizontal ; it is situated slightly behind the tip of the snout. The 
. lips are fleshy and are continuous at the angles of the mouth ; the low er 
i lip is intemipted in the n^idd le..,. The upper jaw is produced into a beak- 
^ Eke process in the middle, while the lower jaw is notched in the corres- 
ponding position. ‘All the barbels are longer than the dimeter of the 
eye ; the inner rostrals are shorter than the other two paiis. The gill- 
openings are mostly restricted to the sides. 

The body is covered 'with small, indistinct scales which are embedded 
in the skin. The lateral line is complete. The ventral surface appears 
to be totally devoid of scales. The caudal peduncle is deep and stout ; 
its least height is contained times in its length. 


^ Jordan and Powler, Proc, U* 8, Nat. Mus, XXVI, p. 768 (1903) ; Water and 
Baanfort, Fish Inda-Austrai. ArcMpel, HI, p. 35 (1916). 

2 Hora, Pec. Ind. Mm. XXXI, p. 312 (1929). 
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The dorsal fin is inserted opposite tlie veritfals, and its e,omni(^n<*-e- 
ment is nearer to the base of th<i (jaiidal than to the tip of t.lu*. snout. 
The longest ray of the dorsal is shorter than, tlub depth of ibe body. Tlui 
anterior margin of the fin is rounded. The. pee.toral fin is skoi’ter tluui 
the head, and is separated from tlie vtmkal i)y a. (}onsid{u*a.ble. disliaiu*,e. 
The ventral fins wliieh are similar to tlie {xud/orads, a, re broad and rounded, 
and do not extend as far as the a.na.]-ojK‘niiig, wlneh. is sitiia/fied at a 
distance equal to the diameter ol th(i oycj frotn tluj (uHinnenecuncnd/ of 
the anal fin. The anal fin is separattui from the. eauda.1 by a <ionMid(‘.r- 
able distance. The caudal fm is alnnwf. as long as or some, what slLorfKU’ 
than the head ; it is cither truncate or slightly bilobabe witih. the lobes 
rounded. 

The body is marked with 14 to 10 vertieaU bands wldudi aj*(‘. broader 
than the interspaces between them. A blacdc spot is usually pi*(\sent 
at the- base of the anterior dorsal rays, and gcuujrally tlnu-e. are short, 
dark streaks on the outer rays of the dorsal and caudal (ins. Th(‘, anunge- 
ment and the number of colour bands varies (ionsiderably and in some 
young examples tlicy are absent altogcth(‘.r. TJie dorsal surfatio of the 
head is marked with closely set black spots. 

Type-specimen, — Zoological Survey of Indkip Indian Mm(>:mn, 
Calcutta, 

Locality, — ^Eastern Himalayas, rivers below I)arj(^(‘ling and in Sikkim. 

Bemarhs, — The variety inglisi differs from thci typical rwpecola in the 
possession of a distinct nasal barbel, relatively smalkur fins an<l in its 
stouter built. The position, form and Btructur<^ of its paiwsd fins indicate 
that this variety is better adapted for life in raf>id currents than tlio 
typical form. The outer rays of the paired fitis are ])rovid(Ml witli 
adhesive pads on the ventral surface. 


Mmswmefds in mlU^etres, 


Total length including caudal 

68-S 

58*0 

66*6 

83*5 

80*2 

03*3 

88*5 

70*0 

Length of caudal 

9*3 

10*0 

9-2 

13*8 

11*8 

13*0 

12*1 

,10*5 

Length of head .... 

12'3 

10-5 

11*3 

13*6 

13*2 

15*8 

15*8 

12*3 

Greatest depth of body 

lO-O 

8*0 

11*0 

11*2 

10*2 

U.*2 

11*5 

0*0 

Length of snout 

5*8 

4*5 

' 5*0 

6*2 

6*5 

7*8 

7*2 

5*6 

Intororbital distance . 

5*4 

4*2 

5*0 

6*0 

5‘B 

6*3 

f^2 

4*5 

Length of caudal peduncle . ‘ , 

M 

7*3 

8*2 

10-2 

0*5 

12*3 

10*0 

7*7 

Least height of caudal peduncle . 

8'2 

0*0 

7*2 

0*2 

8*7 

8*4 

^ 0*0 

7*0 

Longest ray of dorsal 

8*5 

7*0 

0*0 

10*6 

0*8 

10*8 

10*8 

8*2 

Length of pectoral . . . 

11*0 

104;, 

.11*2 

14*3 

13*0 

14*0 

13*8 

11*0 

Length of ventral 

10*2 


13*8 

12*4 

13*0 

12*4 

9*8 

Longest ray of anal . . 

7*0 

n 

7*3 

0*8 

0*0 

10*5 

10-8 

8*2 

Distance between tip of snout and 
oommencoraent of dorsal. ■ 

82*0 

'■f 

26^2 

30-2 

36*3 

36*0 

41*6 

41*0 

32*0 

Distance between oommenoement 
of pectoral and that of ventral. 

20*0 

160 

10^8 

21*0 

21*3 

25*0 

24*0 

18*5 

Distance between tip of snout and 
anal opening. 

44% 

^36*8 

43*0 

50*6 

40*8 

67*0 

56*2 

42*4 
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Nemachilus multifasciatus Daj. 

1878. NimMchilvs nnufiju'^r/irtiu.^. Day, Fifth. Ind., p. 617, pi. oliii, fig. 7. 

Nemachilus multijasciutus. Day, Fauyi. Brit. l%d. Fish. I, p. 231. 

Nemachilus multifasciatus, which was described by Day from 
“Darjeeling and Assam has never been collected again from these 
places. The Burmese and Siamese specimens reported under this name^ 
are not conspeoific with the Indian species and I propose for these the 
name Nemachilus vinciguerrae, sp. nov. {vide p. 62). 

With the original description, Day figured a specimen from Darjeeling 
which is preserved in the collection of the Zoological Survey of India, 
but is unfortunately not in a fit condition for taxonomic purposes, Mr, 
J. R. Korman has sent me for study Day’s specimen of the species from 
Assam (No. 89.2.1.1669), and it is now clear that the species has to be re- 
garded as valid., it is distinguished by the colour-markings on the dorsal 
and caudal fins. Day, describes the colouration as follows ; “ vertical 
bands as wj^de as p^ gi^drQm t he back to the lower i mSp e 

o|TKFaH3omeni, those between theJmad,and ■Shie^nSS^^Sn'^^ 
white" there are about five posterior to Jt. In' some" examples^^tlt^e 
an'tcrioi ' bahds^coale^e. A dark band at the base of the caudal and 
dark nraSS^diTthe head radiating from the eye. Fins yellow, the dorsal 
with four hands of spots and an equal number or more on the caudal. 
Ventrals and anal with two bands each ” (Italics are mine). Hitherto, 
more attention has been paid to the markings of the body, but I have 
indicated that in two other Eastern Himalayan species — N. beavani 



TjEXT-ma. 1. — ^Latea.1 vwfe of a typical sj^feoitaeii of Nenmchilus muMfasciatus Day from 
As&am, Bhowing tho colour patiorn on tlio dorsal and caudal fins. Xl|. (Brit. 
Mub. No. 89.2.L1669). 


and N. sdaturigina — ^the bands in front of the dorsal break up resulting 
in numerous bands as described by Day for his multifasciatus. This 
feature is also characteristic of N. vinoiguerrae. T he chief jjisMm 
feature of N. multifasciatus lies in the fact that flT'HoriaTan^^ 
fins are provided with many ro ws of snots which are sometimes irregularly 
distributed. The only other specie^ wEidh lEows"^^ 

for which I have proposed the name dayi [vide p. 57). 
The two species can. be readily distinguished by the colouration of the 
"body — narrow, .yeMwish inter-spaces between bands in dayi and wide, 
pale interspaces bands in multifasciatus. 


1 Vinciguerra, Am. Mm. Ow. 8tor.,Nai. Genova (2) IX, p. 209 (1890) ; Mukerji, 
Journ. Bombay Nak Bid. Boc. XXXVII, p. A3 (1934:) ; Hora and Mukerji, Mec. Ind. 
Mus. XXXVI X3S (1934). 
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Day included McClelland’s subfusca with a query in the synonymy 
of his muUifasciaim, but assigned Giinther’s montanus^ {nec McClelland) 
definitely to its synonymy. I have discussed the specific identity of 
subfusca in another place {vide p. 65) and shown that it is synonymous 
with iV. scaiurigina. In Gunther’s N._ mo ntanus the dorsal .,a^nd caudal 
finsj up provided with a singjb j:£iw]o|jp gte conspccific with 

I have exaimned^e ‘t^ro specimens of Giinther’s manta* 
nus in the British Museum and am of opinion that they do not belong to 
McClelland’s montanus from the Simla Hills. 

In the Assamese specimen of N. muUifasciatus, the ventrals do not 
reach the anal opening ; the lateral line is incomplete/^ extending only 
as far as the commencement of the ventral ; scales are minute but fairly 
distinct ; the upper jaw is produced into a prominent beak in the middle 
and the lower jaw is emarginate to receive this prominence. As the 
specimen is flabby, no reliance can be placed on the measurements of its 
various parts. The colouration of the body is faded, but the rows of 
spots on the dorsal and caudal fins are fairly distinct. 

Nemachilus vinciguerrae, sp. nov. 

(Plate III, fig. 12.) 

1890. Nemachilus multijascialns, Viucigiiorra (nec Day), Ann, Mus, (Jiv, Blor, 
Nat. Genova (2) IX, p. 209. 

1834. Nemachilus mmltifasciaiust Mukerji (nec Day), Journ. Bombay NaL HisL 
Soc. XXXVII, p. 43. 

1934. Nemachilus multifascialus. Kora Mukerji (nee Day), Bee. Ind. Mus* 
XXXVI, p. 135. 

In my® revision of the fishes of the genus Nemachilus from Burma, 
it was indicated that Vinciguerra’s N. multifascia^s may be a now species, 
but as the precise specific characters of Day’s N. multifasciakis were 
not known, it was decided not to deal with the species. R(Xiently, 
Mukerji described Burmese and Siamese material which he referred to 
multifasciaius (sensu lato), Mukerji tod I identified a specimen from 
the S. Shan States as N. 'mmltifascialtcs as recognised by Vinciguorra. 
Having now examined a tolerably good specimeh of Day’s multifasciaius, 
I am in a position to refer the Burmese and Siamese specimens to a 
distinct species for which I propose the name vinciguerrac. A full 
description of this species has already been published by Mukerji, and 
only a few necessary notes arc added her^ to supplemouit his account. 
The body is marked with a number of vertical bands which, in some 
specimens, break up anteriorly. The dorsal surface and sides of the 
head are covered with short, black markings. In the middle of the 
base of the caudal fin, there is a well-marked, short, prominent, vertical 
band. The dorsal fin has one, sometimes two, series of spots ; the caudal 
fin has two V-shaped bands and the ventral and anal fins with one band 
each. The body is slender. The lateral line is complete. The scales 
are better developed than in N. multifasciaius. The beak of the upper 
jaw is not so prominent as in N, muUifasciatm, 


1 Giinther, Gat, Fish Brit. Mus, VII, p. 36# (1868). 

According to Day, the lateral line is complete in N, multifasciaius, 
8 Hora, Mec. Ind, Mus, XXXI, p. 314 (1929), 
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Type-specimen. — F. , Zoological Survey of India, Indian Museum^ 

Calcutta. 


Nemachilus beavani Gunther. 

(Plate m, fig, 11,) 

1868. Nemachilus heavani, Gunther, Cat. Fish Brit. Mus. VII, p. 350. 

1877. Nemachilus heavani^ Beavan, Freshwater Fish l7idia, p. 107. 

1924. Nemachilus sp., Hora, Rec. Ind, Mus., j). 28, fig. 1. 

The species was described from a single specimen, two inches long, 
collected by Lieut. R, C. Beavan from the '' Kossye River/’ but no figure 
of it has so far been published. Day^ referred specimens from the Bhavani 
River to this species and regarded his Nemachilus chryseus'^ as a synonym 
of N, heavani, which, according to him, is found in '' Bowany in Madras 
and Mysore, also Orissa.” Day’s N. heavani is probably conspecific 
with N. denisonii Day, a very variable species as regards its colouration, 
but I have no doubt, that it is not the same as Gunther’s heavani. 

Recently, Powler^ assigned a large series of specimens from the head- 
waters of the Sutlej and Beas Rivers to N. heavani and gave a short 
description of his specimens. Unfortunately he has made no observa- 
tions on colouration. According to him, the species is characterised 
by its broad or depressed head and well-developed rudimentary caudal 
rays.” In the collection of the Zoological Survey of India, there are 
half a dozen specimens received in exchange from the Academy of Natural 
Sciences, Philadelphia, and determined by Dr. H. W. Fowler as N. heavani. 
The colour is faded. From their general facies and form of the caudal 
fin, they can be readily distinguislied from Gunther’s heavani in which 
the head is not so depressed and the snout is obtusely pointed. I shall 
discuss the identity of Fowler’s heavani in my account of the Nemachili 
from the Western Himalayas. 

In 1924, I described specimens of Ne?nachilus from the Garo Hills 
in Assam, but was unable to assign them to any species. Recently a 
large number of similar specimens have been collected in the small streams 
below Darjeeling and while identifying them, it was found necessary 
to investigate the precise specific limits of N. heavani. The matter was 
referred to Mr. J. R, Norman of the British Museum who sent me a sketch 
of the type-specimen of Gunther’s species. The drawing, which is 
reproduced here, leaves no doubt that my Garo Hills and 'Darjeeling 
specimens have to be referred to N. heavani. As a fairly complete descrip- 
tion of the species has already been published (Hora, 1926) a few notes 
are given here regarding variation in its colouration. 

The characteristic feature of the species is that the vertical bands 
are broad and fewer in number. The dark band at the base of the caudal 
fin is broad and conspicuous, though in the type-specimen it is some- 
what narrower. In certain specimens .the bands, especially those 


1 Bay, Fish. India, p. 620, pL clvi, fig. 8 (1878). 

2 Bay, Jmrn. Linn. JSoc. London (Zool.) XI, p. 529 (1873). 

® Bowler, Froc. Acad. Nat* JSci. Philadelphia LXXVI, p. 71 (1924). 



64 


Records of the Indian Museum* [VoL. XXXVII, 

aixterior to the dorsal fin, break up and form numerous narrow bands 
as has already been figured in the case of the Garro Hills specimens. 







TEXT-riG. 2, — Lateral view of NemacMlus beavani Giinthor. X 2. 
a. Frovsh Kpooinioii fi'oni tlio Darjeeling Himalayas. 

0. Sketch* of the tyiio-spocimon in the British Museum. 

*In sending the sketch, Mr. J. K. Norman ohsorvod that “ Markings are very faded 
and indistinct — with exception of dark band across base of caudal and dark spots on 
rays of dorsal fin.” 


Nemachilus beavani is fairly abundant in small streams at the base 
of Eastern Himalayas. In specimens obtained from very fast currents, 
there is invariably a well-developed fleshy appendage in the axil of the 
pectoral fin. The ventral fins are also provided with fleshy appendages. 

Nemachilus scaturigina (McClelland)* 

(Plate III, figs. 7-8.) 

18S9. CobUis {BcMsiura) Bc<Uurigina^ McClelland, As* lies* (fnd. Oyprinidao, 
XIX, pp. 308, 443, pi. Uii, fig. 6. 

1839. Cohiiis (Bchislura) subfuaca, McClelland, ibid*, p. 308, 413, pi. liii, iig. 5, 

1846. Vobilis subfusca, Cuvier & VolonHionnoB, lliaL NaL roiss* XVII 1, i>* 80. 

1854. Oobitis soaturigina, Blooker, Verh, Bat, Gen* XX V, p. 70 (name only). 

1854. Gobitis subjusca, Blmkiat, ibid., p. 70 (name only). 

1868. Nermchilus subfuscus, Gd^ther, OaL Fish Brit. Mus*, VII, p. 351. 

1868. G(F>iUs scaturigina, Gfinther, ibid*, p. 347 (foot-note). 

1877. N&macMlus subfmeus, Beavan, Freshwater Fish Indk., p. 108. 

1878. Gobitis scaturigiTM, Day, Fish India, x^. 614 (reforeHo© under Nemachilus 

botia). 

Nemachilus scaturigina was described by McClelland in his account 
of the Indian Cyprinidae, but he assigned the authorship to Hamilton- 
Buchanan under a nlisapprehension. The species was described from 
a figure in the Royal Botanical Garden at Calcutta and McClelland 
remarked that This species is also without suborbital spines, and in 
my opinion is nearly allied to S. subfusca ; the ventrals are, however, 
round, and the rays of the dorsal are marked on the middle with a brown 
spot. I cannot find this species referred to in the Qangetic Fishes^ though 
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it is figured in Buclianaii’s collection;” It is now well-known that 
Hamilton left behind in India drawings of 144 species of fish and 13 years 
later wvhen McClelland examined them there were 150 drawings. There 
is no doubt, therefore, that 6 of these drawings did no-^ belong to 
Hamilton’s collection and had been added to it later, possibly Tiy Wallich. 
I have shown elsewhere^ that one of these six drawings is Cobitis scatun- 
gina, to which there is no reference even in Hamilton’s ^ Original Notes ’ 
concerning the Gangetic Fishes.” 

McClelland found the drawing labelled as Cobitis scaturigina ” and 
adopted this name for the species. The drawing is still preserved among 
Hamilton’s collection of drawings in the Library of the Asiatic Society 
of Bengal (No. 53 of Volume IV), but unfortunately it bears no name 
and it is difficult, therefore, to decide about the actual authorship of 
the name. Day^ did not find the name on the plate when he examined 
these illustrations in 1871. In view of these circumstances and the 
fact that McClelland introduced this species in scientific literature with 
a distinct indication, the authorship of the species should be assigned to 
him. 

McOi^and regarded Cobitis scaturigina as a close ally of his C, subfusca 
from “ Upper Assam ” and his figures of the two species indicate close 
similarity. From a study of the large material obtained at the' base 
of the Darjeeling Himalayas, I find that the two forms a;re identical, 
though they represent colour variations in the same species, I. have 
adopted the name scaturigina in preference to subfusca for the< simple 
reason that the former is characterised before® the latter in McClelland’s 
work (p. 308). 

Between 1816, when Hamilton left India, and 1838, when McClelland 
examined Hamilton’s collection of fish drawings, it is known that Walhch 
and Hardwicke used this collection extensively and had copies made 
of some of the drawings. It is also known that both Wallich and Hard- 
wicke had drawings made of species not represented in Harailton’s collec- 
tion, and further it is known that both these workers paid frequent visits 
to the Darjeeling Himalayas and made collections of fish there. Whereas 
Hardwicke’s illustrations were published fey Gray/ it is likely that draw- 
ings made by Wallich were kept mixed up with Hamilton’s collection. 
I presume that the drawing of Cobitis scaturigina belonged to Wallich 
and was executed from a specimen collected below Darjeeling Himalayas. 
If this be so, the specimens obtained at Seyoke and other places represent 
topotypes of the species. 

Both scaturigina and subfusca had chequered career and their 
specific identity has not been elucidated so far. Cuvier and Valenciennes 
and Bleeker described them from McClelland’s brief descriptions and 
figures. Giinther regarded scaturigina as a doubtful species and gave 
a brief description of subfusca after McClelland. According to Day, 
The Cobitis scaturigina McClell. is an elongated variety of NemacMlus 
botia, the height of the body being about 6| in‘the total. I have obtained 


1 Ifora, Mem, hul. Mus. IX, p. 173 (1929). 

^ Day, Proc. 8m, Bengal, p. 202 (1871). 

® The order of precedence is changed on p^e 443, bnt this is immaterial. 
* Gray, Illustrations of Indian Zoology, 2 vols, (London : 1832). 
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it in Assam.” It is impossible to say kow Day came to this conclusion 
for there is not the least likeness between the figures of scaiungina and 
N, botia. The general facies, the colouration aaid the form of the caudal 
fin are absolutely different in the two species, Schistura subfusca wa,s 
included by Day with a query in the synonymy of his Newachilus nmlli- 
fasciatus which was described from Darjeeling and Assam. It is shown 
here that N. m>ultiJasGiaius is a very characteristic species (listinguislicd 
by the colouration of the dorsal and caudal fins and is quite distinct from 
McClelland's species. 

In the collection of the British Museum, there are five specimens 
(No. 72.4.17.32), collected in North-east Bengal by Dr. T. C. Jordon, 
labelled as N, scaturigina. This seems to be a mixed lot as the two 
specimens loaned to me for examination from the British Museum bedong 
to two species — N, scafMrigina and N, heavani. Though tlie colour is 
very much faded, the two species can be readily distinguished by the 
position of the anus with reference to the ventral fins. 

In view of the great confusion prevailing about the specific limits 
of N. scaturigina, it may be redescribed as follows : — 


D. 2/7 ; A. 2/5 ; P. 10 ; Y. 8 ; C. 19. 

Nemachilus scaturigina is a small, elongated species in which both 
the dorsal and the ventral profiles are almost straight and liorizontal. 
The ventral surface is somewhat flattened in front of th.c ventral fins. 
The head is long, narrow and pointed anteriorly ; its length is contained 
4'2-4*5 times in the total length without the caudal. The width 
of the head is contained 1-4-1-G times and the heiglit of the head 
l-6-l'8 times in its length. The snout is somewhat longer tlian the 
postorbital part of the head. The eyes are dorso-lateral in position 
and are not visible from the ventral surface. The diameter of the eye 
is contained 4-6*3 times in the length of the head; l*6-2*2 times 
in the length of the snout and is almost equal to or is contained up to 
1*4 times in the interorhital width. The mouth is small, semicircular 
and horizontal ; it is situated on the ventral surface behind the 
tip of the snout and is bordered by fleshy lips. ThO lower lip is inter- 
rupted and reflected towards the sides in the middle. The lips are plain 
without corrugations, hut they may be slightly cremilatod. The 
lower jaw is sharp and shovel-Uke and the upper jaw is vertical 
and lies in front of the lower jaw. In the male specimens, there is a 
fleshy, loose pad below the eye and the upper surface of the anterior 
pectoral rays is tuberculated. All the three pairs of barbels are longer 
than the eye, but the outer rostral barbels are the longest. 

The body is narrow and elongated ; its depth is contained from 6*4 
to 6*6 times in the total length without the caudal. It is covered with 
small, inconspicuous scales which are somewhat more prominent in the 
tail region and are absent from the ventral surface. The lateral line is 
complete, and runs in a narrow groove along the middle of the body. 
The caudal peduncle. is short and high; its least height is contained 
times in its length. 

The dorsal fin begins in advance of the ventrals and its commence- 
paent is almost equidistant between the tip of the snout and the base 
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of tlie caudal fin ; its anterior margin is slightly rounded but the posterior 
margin is obliquely truncate. The longest ray of the dorsal is usually 
longer than the depth of the body below it. The paired fins are hori- 
zontally placed and pointed in the middle. In the mature males, the 
first two rays are broad and elongated, while a number of the outer rays 
are provided with tubercles on the dorsal surface. The pectoral fin is 
separated from the ventral by a considerable distance. The ventral 
fin does not reach the anal opening . The caudal fin is emarginate with 
both the lobes pointed. 

In spirit specimens the head and body are grayish above and pale- 
olivaceous below. There are about 9 to 12 saddle-shaped, narrow, dark 
bands which descend on the sides' Irom the dorsal surface, but do not 
extend to the ventral surface. In some specimens, the bands are inter- 
rupted, so they appear as series of blotches irregularly distributed. Some- 
times the bands are split up into secondary bands. This condition 
becomes more pronounced in front of the dorsal fin and in extreme cases 
results in the of colouration. There is a narrow 

black bar at the base of the caudal fin and one or two series of dots 
forming a V-shaped pattern on the fin itself. The rays of the dorsal 
fin are also infuscated in the middle. There is a black spot at the base 
of the anterior dorsal rays. 

Distribution. — ^Eastern Himalayas and Assam. Most of the speci- 
mens in the collection of the Zoological Survey of India were obtained 
from small streams at the base of the Darjeeling Himalayas. N, 
scaturigina is not as common as V, mpecola var. inglisi, N. savona or 
N. devdevi. 


Measurements in millimetres. 


Total length without caudal 


41-0 

43-3 

44-6 

42-5 

Length of cattdal .... 


11-0 

11-3 

12-0 Damaged 

Depth of body .... 


6*3 

8-0 

n.K , 

- To 

Length of head .... 



9-8 

9-8 

10-0 

Width of head .... 


6-0 

6-7 

6-7 

6-0 

Height of head at oociptit 


5-,3 

6-0 

5-8 

5-3 

Length of snout .... 


4-0 

4-0 

4-0 

3*6 

Diameter of oyo .... 


1-8 

2-2 

2-5 

2*0 ■ 

Interorbital width .... 


2-G 

2-4 

2-5 

2*5 

Longest ray of dorsal 


8-6 

7-3 

8-0 

8*3 

Longest ray of anal 


6-5 

7-0 

8*0 

6*5 

Length of pectoral .... 


9-8 

10-0 

1-0 

9*0 

Length of ventral .... 


7-0 

7-6 

7-0 

7-0 

Length of caudal peduncle 


6-0 

7-0 

6-8 

6*0 

Least height of caudal peduncle • 


4-7 

4-5 

5*5 

5*6 

Distance between tip of snout and < 
mencement of dorsal . 

3om- 

21-2 

22-0 

22-0 

21*5 

Distance between commencement 
j pectoral and that of ventral . , 

of 

13-0 

13*0 

13*5 

IH 



EXPLANATION OF PLATE III. 


NemacMlus shebbearei, sp. nov. 

Fia. 1. — Lateral view of type- specimen. X2. 

Fig. 2. — Ventral surface of head and anterior part of body of same, 
X2, 

NemacMlus savona (Plam. Buck.). 

Fig. 3. — Lateral view. X2f. 

Fig. 4. — Ventral surface of head and anterior part of body. X2f. . 

NemacMlus devdevi, sp. nov. 

Fig. 5. — Lateral view of type-specimen, x2-J. 

Fig. 6. — Ventral surface of head and anterior part of body of same. 
X2J. 

NemacMlus scatwrigina (McClelland). 

Fig. 7. — ^Lateral view. x2. 

Fig. 8. — Ventral surface of head and anterior part of |)ody. x2. 

NemacMlus rwpecola var, inglmi,^ nov. 

"phG. Nat. size. 

Fig. 10. — Ventral ^irfat^-of head and anterior part of body. Nat. size. 
NemacJiilm hcauani Gunther. 

Fig. 11. — Ventral surface of ‘ ' jrior part of body, x2. 

NemacMlus vmdguerrmj sp. nov. 

Fig. 12. — Lateral view of one of Vbacigtierra’s Burmese specimen of 
NemacMlus multifaciatus Nat. size* 
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Plate III. 
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'< CN A COLLECTION OF FISH FROM AFGHANISTAN. By wSunder Lal 
Hora, D.Sc., F.R.S.E., F.A.S.B. (WM a plate mid 4 text-figures.) 




FISHES OF AFGHANISTAN. 

■ surface of head and anterior part of body of a young specimen 

of Nemachaus sp. prox. griffithn Gunther, xl 3/5. 

^.--Ventral surface of head and anterior part of body of the type-specimon 
ot Nemachihis farmelli, sp. nov. Nat, size. 

3. Ventral surface of head and anterior part of body of Oreinus simiatm 
var. gnffithn McClell. x4/5. 

4. -~Ventral surface of head and anterior part of body of Schizotlwrax 

chrysochlora (McCIell.). x4/5. wo 

5. — Lateral view of Barhuff capita conocephalnsxSchizofhorax sp. xl 1/5. 

^ xl surface of head and anterior part of body of the above hybrid. 
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ON A COLLECTION OE EISH EBOM AEGEIANISTAN, 

BY 

SUNDBli JjAL IJOUA, D. SCi., F.R.S.E., F.A.kS.B., 

AnHintatiL t:> iiporlntoidani ^ Zoological Survey of India, Calcutta. 

{With a plate aud 4 text- figures) 

(PubliBlitid wiUi pcnniysioii of the J_)irector, Zoological Survey of India.) 

Ju lOBfd, in the Journal of the Bociety an account was given 
of the fish of Afghunisian (voh xxxvi, No. B, pp. 688-706, 2 pis. and 
2 tcxLhgs.) and a small collc^.ction of live specimens was dealt 
with. During 19B3, Bir Eichard Maconachie, Major A. E.- Ear well 
and Ga])i.. E. W. Fletclier sent furilier material from Afghanistan 
(o the Jh)mhay Natural ETislory Boeiety which was kindly forwarded 
to in(‘. by Mr. B. IT. Era.ter for examination and report. T am 
deeply itidc^.bted lo thest‘. gentleuani for affording me an opportunity 
to report on a very valuable collection which lias helped greatly 
in understanding the prcHUS(‘, specific limits of a number of 
McClelland’s hithe.rto ill-defined species from this country. Buffi- 
cient stress cannot bci laid on the fact that, with the increased 
knowhidge of the iclithyology of Afghanistan, the taxonomy and 
geographical distribution of tlic Central Asiatic fishes will become 
clear, and it will then be possible to standardise the classification 
of the fishes of this vast region. 

The collection reported below was made at different places in 
all the three main river basins of Afghanistan: namely, those of 
the Kabul, the Helmand and the Oxus. At my request the collec- 
tors liave supplied short ecological notes on the various localities 
in which the fish were collected and 1 propose to give below a 
list of these stations with the names of species collected therefrom. 

Kabul System. 

1. SaT-i-Ckashma . — ‘The head springs of the Kabul river. 
Bottom Stony, water clear and swift. Water cress and such like 
vegetation on the banks* (Major A. E. Earwcll). 

i. Oreinm sinuatus var. griffithii McCiell, 1 specimen, 

ii. Nemachilus griffithii var. afgliayia, nov. 4 specimens. 

2. Ohahiltran stream . — ‘A tributary of the Kabul river about 
() miles west of the Kabul City. The small stream has a pebbly 
bottom and has water cress and such like vegetation on its banks 
(Sir R. Maconachie). 

i. Nemaohiltis griffithU var. afghana, nov. 1 specimen. 

B. Logar river . — ‘Has a muddy bed and somewhat sluggish cur- 
rent. Runs ihrough cultivation, — -rice, wheat and barley predomin- 
ating. No information as to where fish were caught, but believed 
to be in a pool’ (Major A. E. Earwell), The Logar river is a tri- 
butary of the Kabul river; it arises in the Gul-Koh on the south 

[ 1 ] 
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about 70 miles west of Kabul and joins the Kabul I’iver about 10 
miles below Kabul City. It has a length of about 200 xuilos and 
at its junction is as large as the Kabul river itself. 

i. Schizotliorax. intermedins McCleJl. 2 specimens. 

ii. Schizothorax clirysoclilora (McClell.). 2 specimens. 

Hblmand System. 

1. Helm and river (no definite locality is indicated). 

i. Ncmacliilus farwelli, sp. nov. 1 specimen. 

2. Sar-i-Bulak stream. — tributary of the Plelmand river 
hipia-oxiinately 100 miles due west of Kabul as the crow fiies. 
Pebbly ])ottoni, clear water, swift current.- Little vegetation but 
barley and lucerne cultivation in places' (Major A. E. Earwell). 

i. Ncmachilus sp. prox. griffithii Gunther. 17 specimens. 

Oxus System. 

1. Darra Ashraf and Margh streams. — ‘Mountain rivers on the 
north side of Hindukush. Eocky, stony bottoms, clear water and 
swift current. They join the Bamain river (there known as Sur- 
khab) at Tala which is roughly 85 miles north-west of Kabul as 
the crow flies’ (Major A. E. Earwell). 

a. Darra Ashraf: — 

i. Salmo trutta aralensis oxianus Kessler. ’ 2 specimens. 

h, Margh: — 

i. Salmo trutta aralensis oxianus Kessler. 1 specimen. 

ii. Alburnoides hipnnetatus var. cichwaldi (Filippi). 1 specimen. 

2. Anderab river at Bann. — The xMiderab river ‘rises on north- 
west side of Hindukush at Khuwak Pass (B5 °40' N., 69°45' E.). 
Flows due west through Banu to Doshi (35°40' N., 68°40' E.) wluire 
it joins Surkhab which flows north into Oxus at about Kudukh 
Toba (37° N., 68°20' E.). Bed rocky at Banu with a few deej) 
pools. Current very rapid and water in July was very discoloured 
owing to irrigation of rice fields which line the banks. Willow^ 
fairly numerous along the banks, mulberry trees further inland. 
The two fish w^ere taken in a small shallow backwater’ (Capt. 
E. W. Fletcher). 

i. (xlyptosternum reticulatuni McClell. 1 specimen. 

ii. Barbus capita conocephalusxSchizothorax sp. 

(Hybrid). 1 specimen. 

Oapt. E. W. Fletcher has kindly supplied the following addi- 
tional notes on the fish fauna of the Anderab river: — 

‘Local fishermen catch many “Ohush”'^ in tliis stream with 


^ 8o far as my information goes, the local name ‘Chush’ or ‘Choosli’ is 
ased in Kashmir for ScJiizothorax micropogon Heckel, though Heckel gave 
‘Karnghurdi’ as its local name. Sch. micropogon is probably not found outside 
the Kashmir Valley, but it seems likely that in the name Bhush’ Capt. Fletcher 
makes a reference to a species of Schizothorax, of which, unfortunatclv, he did 
not collect a specimen. ,In the fishes collected by him from the Anderab river 
at Banu, there is a hybrid between a Barbus and a Schizotliorax and it seems 
likely .that both the genera are well represented in the Anderab river. 
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mulberries and they also catch trout^ with slices of “Ohusli'’ on a 
hook. Twelve miles south of Banu lies the Arzu pass from which 
a small stream of the same name tiows north to join the Anderab 
at Banu. This stream contains no “Ohusli” but is full of Oxus 
trout. About 6 miles from Banu it flows through a narrow^ gorge 
where there are many rocks. The current here is very swift and 
trout abound. In July 1933 trout wei‘e taken easily on locusts 
and averaged to | lb., running up to lb. Only one was 
taken on a fly. The vegetation consisted chiefly of grass and 
small scrub bushes, but rice cultivation and willow trees lined the 
banks up to about 3 miles north of Banu. 

‘At Khinjan (35°40^ N., 68°5Cf E.) the Khinjan Biver flows 
into the Anderab from the south. This stream holds “Chusli'’ 
certainly up to 3 miles from its junction with the Anderab. The 
vegetation consists chiefly of mulberry trees with some fields near 
the junction. Higher up, the banks are lined with small bushes 
and grass. About 14 miles from Khinjan trout were taken on fly 
in July. They averaged ^ lb. to f lb. and ran up to IJ lb. 
The stream was very swift and rocky. There were few locusts 
to be seen here and, in contradistinction to the Arzni stream, the 
trout would not look at them.' 

It will be seen from the above that the collection dealt with 
here comprises only. 34 specimens belonging to nine species or 
varieties and a hybrid form. Through the kindness of Dr. C. Tate 
Began and Mr. J. B. Horman, a type-specimen of Nemaohilus grif- 
fifhii was sent to me for study and T have availed myself of this 
opportunity to add a few further notes on the species and to give 
a drawing of the specimen. The specimens from the Paghman river 
described under this specific name in 1933, as well as those ob- 
tained at Sar-i-Cliashma and in the Chahiltran stream as noted 
above, are separated into a new variety afgJiana of N. griffifkii. A 
very characteristic new species of Nemachihis is described from the 
TTelmand river. Schi^oihorax chrysochlora (McClelland) is de- 
* scribed in detail for the first time, and the probable specific limits 
of Sell, intermedium McClelland are indicated. Oreinus sinuafns 
var, griffithii, Alhurnoides bipunefatus var. eichwdldi, Salmo initio, 
aralensis oxianus, and Glyptosternum rcfioulatuur are recorded 
from new localities. A full description of a hybrid form between 
a Barbus and a Bchizotkorax is given. 

Tlirough the generosity of the Bombay Natural History Society 
it has been possible to illustrate the paper adequately, and T have 
great pleasure in offering my sincerest thanks to Mr. S. H. Prater 
for his kind interest. Mr. B. Bagchi has delineated the fishes 
under my supervision with his usual skill and care, and my best 
thanks are due to him for this. 

The material is preserved in the collection of the Zoological 
Survey of India, wn‘th the exception of a few specimens of loaches 
sent to the British Museum (Natural History). The types are 
deposited in the Indian Museum. 


^ The' commonest tront in these parts is Salmo trutta aratensis oxianus 
Kessler, 
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Salmo trutta aralensis oxianus Kessler. 

1842. Sahno orientalise McClelland [nee Pallas), Calcutta Joiirn. Nat. Hist. 

1843. Salmo oricTitaUs, McClelland {nec Pallas), Calcutta Journ. Nat. Hist. 

iii, pp. 283-287. , , r. • ■ m t 

1874. Sahno oxianus, Kessler, ‘Pisces’ in Pedtsclienko s Heise in furke- 

stan, p. 35. ■ -r -y-, • tt 

1932. Salmo trutta aralensis Berg morpha fano L., Berg. Poiss.^ Baux 
Douces de V U.R.S.S. et des Pays Limitro'phes 3rd. Edition, i, p. 161 (See 
0£bX'lioir x* 0X01^011003^ 

1933. The Bamcan Trout, Hora, Journ. Bombay Nat. Hist. Soc. xxxvi, 
pp. 700-705, pi. -figs. 3 & 4, 2 text-figs. 

In the recent collection of fish from Afghanistan, there are 3 
specimens of the Bamean Trout, the largest is about loO mm. in 
total length. Two of these were caught in tlie Darra Ashraf and 
one in the Margh stream. These two streams are 4 miles apart 
and run into the Surkhab river (Bamean river) which is a tributary 
of the Oxus. 

Through the kindness of Prof. L. Berg, the Zoological Survey 
of India now possesses one of the typical specimens of^ Sahno 
oxianus Kessler (No. 2840 of the Zoological Museum at Leningrad). 
It is 208 mm. in total length and is in a very good state of pre- 
servation. It was obtained from ‘Kyzyl-su river, Basin of the 
Ul>per Amu-darya, Alai Valley, Pamir h A comparison between 
this and the Afghanistan specimen has shown that they are abso- 
lutely identical with the exception of such characters which are 
liable to vary with the length of the individuals. 

The specimens from Afghanistan are in the Parr state and 
possess the characteristic colouration. 

The vernacular name of the trout is MahU-Khalcldr which lite- 
rally means ‘a fish with spots’. I am informed that in standard 
Persian it is called mahU-qizihala ‘the red-speckled fish’ and in 
the Turkish-speaking provinces of Persia dla-haliq ‘the spotted fish’. 
Tlie Afghan name (not Kabuli but Persian) is, in view of the charac- 
teristic coloxxration, very appropriate. 


Gly ptoster num reticulatum M cClelland. 

1933. Glyptosternum reticulatum, Hora, Journ. Bombay Nat. Hist. Soc. 
xxxvi, p. 697 (see for earlier references). 

A fine specimen of Gly pto sternum' reficulatuM, 196 mm. in total 
length, was collected by Capt. E. W. Eletcher from the Banu 
Andrab river, about 79 miles north of Kabul at an altitude of 
4,300 ft.^ The entire dorsal and lateral surfaces of the fish are 
reticulated with blackish spots and markings, and it is likely that 
such a colour-pattern may have been responsible for the specific 
name reticulatum. The caudal fin and the distal half of the anal 
fin are more deeply pigmented- The ventral surface in front of 
the ventral fins is roughened by small and hard papillae. The adi- 
pose dorsal is well developed, it is as long as the tail portion of 
the body without the caudal fin and its height is equal to half 
the width of the mouth. 
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. In the group of the Sisorid fishes to which GUjpto sternum 
belongs, a new genus — Orcoglanis — has been described recently by 
Smitli. ' To indicate the relationship of this genus, he has given 
a key to the genera of Glyptosternoid cat-fislies. Moreover, he 
has indicated tJiat, as already pointed out by me,^ Farexosfoma 
Began is synonymous with Glypfostermim McClelland. 

G. reficnJatani has recently been found at two different places 
within the limits of Afghanistan. 

Schizothorax intermedius McClelland. 

18-12. Schizothorax intermedins, McClelland, Calcutta Journ. Nat. Hist, ii, 
p. 679. 

1868. Schizothorax intermedius, Gunther, Cat. Fish. Brit. Mus. vii, p. 165. 

In grouping species of Schizothorax, McClelland included Sch. 
intermedius and Sch. esocinus among those forms in which the 
lower lip presents ‘a free reflected margin only at the angles of 
the mouth’. Besides this character, there is no other indication 
in tlie description of the former species by which it could be dis- 
tinguished from the allied forms. Unfortunately McClelland did 
not publish any drawing of the species, so its determination would 
liave always remained a guess-work had McClelland not sent 3 
specimens of the species to the 'Museum at the India House’, 
whence two examples (stuffed, 11 in. long and skin, 9 in. long) 
passed to tlie collection at the British Museum and served for the 
description of ihe sj^ecies by Giintlier in his Catalogue of Fishes. 
I have no doubt that Gunther liad before him tlie typical speci- 
mens of the si')ecies. In the collection of hsli from Afghanistan, 
there are two specimens — ^l)adly preserved and somewhat damaged 
— which agree very closely with Gunther’s description of Sch. inter- 
medius. These were collected in the Logar river, a tributary of 
the Kabul river, to the south of Kabul. It is significant that the 
original specimens of the species were collected by Griffith in the 
Kabul river at Jallalabad and in the Tarnuck river. 



Text-fig. 1. — Lateral view of Schizothorax intermedius McClelland, x J- 

From Gunther’s description of Sch. intermedim and frona an 
examination of specimens before me, the following salient charac- 
ters of the species may be mentioned: — 

(i) Lower labial fold interrupted in the middle. 


^ Bmith, Journ. Siam Soc., Nat. Hist. Suppl. ix, pp. 70-74, pi. iii, 1 text- 
fig. (1938). 

“ Hora, Ann. Mag. Nat. Hist. (10) x, pp. 176-179 (1932); Cur. Sci. i, 
p. 130 (1932). 
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(ii) Commencement of dorsal fin nearly midway between the 
tip of the snout and the base of the caudal fin. 

(iii) Eyes situated not entirely in the anterior lialf of the head. 

(iv) Anal scales not much developed, the largest being scarcely 

half as broad as the orbit. 

(v) Height of head at occiput considerably greater than its 
width. 

(vi) Body without siDots. 

A perusal of the literature shows that a very wide interpretation 
has been given to Soli, infenncdhis and that several unrelated forms 
have been designated by this title. The confusion seems to have 
been started by Day,^ who, in 1876 and 1878, described and figured 
specimens from Kashgar, Yangihissar and 8irikol as Sch. inicr- 
mcdiiis. I have examined some of these specimens in the collection 
of the Indian Museum, and find that in all of them the eye is 
siiuated entirely in the anterior half of the head, and that the 
anal scales are relatively larger. The dorsal spine is stronger and 
more coarsely serrated, and the scales are relatively much larger 
in size. Herzenstein^ relegated Sch. aksaic7isis Kessler and Sch. 
affhiis Kessler to the rank of the subspecies of Sch. intermedins 
and described malacorrhynclnis as a new subspecies. Berg^ in his 
latest work has given a comprehensive sclieme of classification of the 
various subspecies of Sch. intermedins, I am unable to agree to 
the system proposed by Berg, and in the absence of sufficient 
material of the Central Asiatic forms associated with McClelland’s 
species, I am unable to define the specific limits of these forms. 
In order to facilitate reference, I give below a table of measure- 
ments of the two specimens, but it has to be understood that, due 
to the damaged condition and poor preservation of the specimens, 
scmie of the measurements are likely to be faulty. 


Measureme?its in millimetres 


Total length without caudal 

96-0 

156-0 

Length of head 

25-0 

38-0 

Height of head 

15*2 

25-8 

Width of head 

13-3 

22-2 

Length of snout 

9-0 

13-8 

Diameter of eye 

6*8 

6-7 

Interorbital width 

7*8 

13-5 

Depth of body 

18*5 

30*0 

Longest ray of dorsal 

19*0 

28-0 

Longest ray of anal 

16*5 

26*8 

Length of pectoral 

19*8 ' 

28-0 

Length of ventral ... 

17*3 

25-4 

Length of caudal peduncle 

17*3 

27*0 

Least height of caudal peduncle 

8*5 

14*5 


^ Day, Proc. Zool. Soc, London, p. 786 (1876); Ichthyology, Sci. Res. ind 
Yarkand Miss., p. 5 (1878). 

“ Herzenstein, ‘Fische’, in, Wiss Res. Przewalski Central As. Reis. Zool. 
Then, iii (9), pp. 106-117 (1889). 

Berg, Poissons des Eauss Donees de V U^R.S.S., i, pp, 458-462 (1982). 
See earlier references. 
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Local name : — The two specimens of Bcli. intermedins were sent 
with the two specimens of the following species under the common 
name She c r- M il hi. 


Schizothorax chrysochlora JMcOlelJand. 

(PL -fig. 4; text-fig. 2.) 

1842. Racoina clinjsoohlora, McClelland, Calcutta Journ. Nat. Hist. Soc. ii, 
p. 577, pi. XV, lig, 2. 

Schizothorax ch j'ljsorhlora wns described by McClelland from 
Mr. Griffith’s notes and the figure is stated to have been ‘reduced 
from his very excellent drawing’. Tlie diagnosis of the species 
is very poor and of a generalized nature. It reads as ‘Moutli 
directed forward, intermaxillaries protractile, without spots, scales 
small, raised on the lateral line, vertical anal scales large, colour 
brownish yellow, operculum square behind, intestine convoluted in 
a conical form in the anterior part of the abdomen, and equal to 
six lengths of the body’. 8ch. chrysochlora is stated to grow to 
a length of 10 inches and was collected in the Kabul river at 
Lalpore. At Lalpore, Mr. Griffith ‘procured a fish I believe 
identical with the nepoora of Assam, 0. faJcaUis of Hardwicke, a 
Barbus, a Gonorhynchus, a small Mahasir, and a remarkable fish, 
which ajii^ears to me the type of types of Carnivorous Foeonominao\ 
It would thus appear that Sch. chrysochlora was obtained from 
the lower region of the Kabul river where there is a mixture of 
the Indian and Central Asiatic species of fishes. Under the des- 
cription of B acorn a labiatus, McClelland says: ‘Mr. Griffith remaihs 
Unit this singular form is nearly allied to the Lalpore species, but 
that the intestines of the latter are infinitely longer, nor is there 
any enlargement of the lips in the latter; but this last character 
Mr. Griffith remarks is not so remarkable in young specimens’. It 
is this indication of a close similarity between labiahts and chryso- 
c hi ora that has helped me in assigning two badly preserved and 
damaged specimens from the Logar river, a tributary of the Kabul 
river, to Sch. chrysochlora. Sch. labiatus is the commonest species 
in the Chitral Valley, whence my colleague, Dr. B. N, 
Chopra, obtained a large series of nicely preserved specimens. This 
material has proved very useful in studying the form referred to 
as Sell, chrysochlora by McClelland. * 

In 1876, Day^ described and two years later figured certain 
specimens collected by the Second Yarkand Mission at ‘Kashghar, 
Yangihissar, and Yarkand’ as Sch. chrysochlofus. In the collec- 
tion of the Zoological Survey of India, there are several specimens 
purchased from Day and labelled as Sch. chrysochlorus. In these 
specimens the eye is entirely in the anterior half of the head, which 
is low and elongate. The snout is also very long and the fold of 
the lower lip does not extend beyond the symphysis. The anal 
scales are but little developed. In McClelland’s Sch. chrysochlora 
ilio vertical anal scales are largo and the fold of the lower lij) is 


^ Lay, Prob. Zool. Soe. London, p. 784 (1876); Sci. Res. 9ind Yarkand Miss., 
Ichthyology, p. 3, pi. i, fig*. 2 (1878). 
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free throughout and somewhat trilobate as in ^ 

would thus appear that Day’s identification of the Ya,rkand Mission 
specimens as Sch. chrijsochlora not correct and that tiiey m 

reality belong to Sch. biddulphi Griinther.’- 

It would thus appear that since its discovery, Sch. ohrysochlora 
has remained unknown and that both the description and figure 
of it by McCJlelland have not proved sufficient for elucidating its 
precise specific limits. Giinther* included it among o er i 
defined species of Schiz other ax, and in 1889=' doubted^ the use of the 
name by Day for a species from Yarkand. This point was ela- 
borated by Herzenstein*' who showed that Day was not justified in 
applying McClelland’s name Sch. ohrysochlora to a species so 
different from McClelland’s Original form. 

Prom McClelland’s original description and figure of Sch. chryso- 
chlora, the following salient features may be noted, though the 
description is certainly very meagre and applicable to more than 
one species of Schizothorax’ as remarked by Gunther. 

(i) Body without spots. • _ , i 

(ii) ‘Scales small, raised on the lateral line, vortical anal 
scales large’ (italics are mine). , 

(iii) The head is short and high. 

(iv) The eye is situated almost in the middle, of the length 

of the head: rr x i 

(v) The species is found in the lower reaches ot the iVabul 
river where certain species of the Indian fauna are also 

The two specimens before me agree in all these points with 
McClelland’s description, but unfortunately they are not^ m a good 
state of preservation and, therefore, a detailed description cannot 
be given. Attention may, however, be directed to some of the 
salient features to facilitate reference in future. 



Texfc.-flg. 2. — ^Lateral view of SchizothoTax chrysochlora (MpClelland). x}. 


1 Gunther, Ann. Mag. Nat, Hist. (4), xvii, p. 400 (1876). 

Schizothorax hiddulpM was described by Gunther from two shins, the 
larger being 15.5 in. long. In Pay’s specimens and description of Sch. chry so- 
chloTus the length of the head is about 4| to 5|- in the total length, but Gunther 
says ‘one-fifth of the total (without caudal)’. Gunther usually excluded the 
caudal fin in giving the total length, but in tins case I believe he meant to 
say ‘with caudal’. In all other respects Pay’s Sch, chrysochlorus and GiinthOr’s 
Sch. hiddulphi appear to be almost identical. 

Gunther, Cat. Fish. Brit. Mus., vii, p. 162 (1868). 

® Gunther, Trans. Linn. Soc. London (2), v, p. 107 (1889). 

^ Herzenstein, ‘Fische’, in Wiss. Res. PrzewalsM Central Asi. Reis. Zool 
Theil, iii (2), pp. 154-166 (1889). 

[ 8 ] 



April 15 , 1935 .] 


On a Collertion of Fii^h from Afghanistan 


792 


D. 3/8; A. 3/5; P. 20; V. 10. 

Tile . dorsal profile rises abruptly from tlie tip of the snout 
to the nape and then gently to the base of the dorsal fin beyond 
which it slopes down to tlie base of the caudal fin. The ventral 
profile in front of the anal fin is almost straight or only slightly 
arched. The ventral surface of the head and the anterior part of 
the body is somewhat fiatteiicd. In tlie larger specimen, the maxil- 
laries are protruded and the length of the head cannot be ascer- 
tained accurately. The length of the head is contained from 3' 5 
to 3*7 times in the total length without the caudal. The width of 
the head is contained 1*7 to 1-8 times and the height of the head 
1*6 to 1-7 times in its length. The eye is dorso-lateral in position 
and is barely visible from the ventral surface; in the smaller speci- 
mexi it is situated considerably nearer to the tijD of the snout than 
to the posterior margin of the operculum, but in the larger specimen 
the eye is almost in the middle of the length of the head. The 
diameter of the eye is contained 4-7 to 5-0 times in the length of 
the head, 1'5 to 2*3 times in the length of the snout and 1*2 to 
1*6 times in the interorbital width. These proportions indicate that 
the eyes undergo considerable variation both in size and position 
with the growfih of the fish. The interorbitaj space is broad and 
fattened. The mouth is sirbterminal, transverse and a^^ched; it is 
bordered by thick lips which are continuous all round the mouth 
so that the refected posterior margin of the lower lip is entire. In 
the larger specimen, this labial fold is trilobed. The edge of the 
lower jaw is sharp and strong, and is covered with a horny cover- 
ing. The barbels are subequal and longer than the diameter of 
the eye. The depth of the body is contained 5*2 times in the total 
length without the caudal. The scales are small, but those on 
the lateral line are somewhat larger and raised. There are several 
transverse rows of larger scales behind the gill-opening, and the 
anal scales are almost as long as half the diameter of the eye. The 
ventral surface between the pectorals is devoid of scales. The late- 
ral line is complete and runs to the middle of the base of the 
caiidal fin. i 

The dorsal fin arises slightly in advance of the ventrals and its 
commencement is considerably nearer the base of caudal than flie 
tip of the snout. The last dorsal spine is bony, but quite flexible 
in the distal one-third of its length, and is serrated along the poste- 
rior border. The longest ray of the dorsal fin is shorter than the 
depth of the body. The pectoral, ventral and anal fins are long 
and pointed, but none of these fins, when laid flat, reaches the 
one following it. The caudal fin is damaged in both^ the speci- 
mens, but McClelland’s figure shows it to be a deeply bifurcate 
structure. The anal opening is situated just before the anal fin. 
There is an adnate scaly appendage in the axil of the yentral fin. 
The caudal peduncle is about 1*7 to 1-9 times as long as its least 
heigj^t 

'the colour is greyish above the latex*al line, pale-olivaceous 
l?elc»W it and much lighter on the ventral surface. 
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jRemarJcs . — As remarked by Griffith, 8ch. clirysoclilora has much 
ill common with Sch . lahiaius McClelland, and especially with 
those specimens of the latter in which the labial , fold is not well- 
developed. I have dealt with the variation exhibited by Sch. labia- 
ills in my report on the Chitral Fishes published in the Records 
of the Indian Museum. I have compared the larger specimen of 
Sch. chvifsochlora, with a specimen of the same size of Sch. lahiaius 
with the following results: — 

In Sch. Jabiatus the bod^^ is more slender and the head is 
considerably pointed; the labial fold is well-developed and promi- 
nently trilob ed, the commencement of the dorsal fin is almost mid- 
way between the tip of the snout and the base of the caudal fin, 
and the anal scales are very small, considerably less than half 
the diameter of the eye. It is thus seen that the two species 
can be readily distinguished from each other. 


Measurements in millimetres 


Total lens^th without caudal 

94-5 

177-0 

Length of head 

26-3 

47-0 

Height of head 

15’0 

29-6 

Width of head 

14-2 

26-5 

Length of snout 

9-5 

21-0 

Diameter of eye 

5-6 

9*3 

Interorbital distance 

6*7 

15-3 

Depth of body 

18*0 

3L0 

Longest ray of dorsal 

17*4 

32-0 

Longest ray of anal 

15-7 

31-0 

Length of pectoral... 

18-2 

34*3 

Length of ventral ... 

15-0 

32-0 

Length of caudal peduncle 

16*0 

30*8 

Least height of caudal peduncle 

9*0 

16*0 


Local name. — Sch^. cJinjsochlora is locally known as Sheer Mali!, 
which literally means milk-fish or sweet-fish. It seems to be a 
common name for species of Schi^othorax in Afghanistan, and in 
this reference is made probably to the taste of the flesh of these 
fishes. 


^ On account of the protruded condition of the upper jaw and poor condition 
of preservation of the specimens, the measurements are likely to be faulty in 
certain cases, and should, therefore, be taken with considerable reserve, 
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Oreinus sinuatus var. griffithii McClelland 
(Plate-fig. 3; text-fig. 3.) 

1933. Oreinus sinuatus var. griffitlm, Hora, Joiirn. Bornhaij Nat. Hist. 
Soc. xxxvi, p. 700. 

In the collections of fish made in Afghanistan during 1933, 
there is a single siDecimen of the genus Ore hi us, which I refer to 
0. shiuatus var. griff ithii. The specimen was collected by Major 
A. E. Parwell at Sar-i-Chashma, the source of the Kabul river; it 
is 136*5 mm. in length without the caudal and is in a fine state 
of preservation. In my article^ on the fish of Afghanistan, reasons 
were given for regarding the Kabul i-iver form as distinct from 
0.. sinuatus, though both are very much alike superficially. I have 
described this form in detail in my account of the fisli of Chitral 
which will be published in the Reoortls of the Indian Museum, 



Text-fig. 3. — Lateral view of Oreinus sinuatus var. griffithii McClelland. 

The following note from Griffith’s observations is of special signi- 
ficance. Writing of the fish fauna of the Kabul river, he says: 
‘Towards its origin, and throughout the upper part of the Mydan 
Valley, a species of Oreinus is very abundant, numbers may be 
taken with a worm, the only instance I know of a 'fish with a 
Gonorhynchoid mouth taking bait. ’ This same species swarms in 
the fine springs (from limestone) at Sar-i-Chashmah, which are the 
main source of the river; the fish are considered sacred, and appear 
to eat aiiytlilng presented to them; the size does not exceed 5 Ibs.’^ 


Alburnoides bipiinctatus var. eichwaldi (Filippi). 

1932. AlbiU'uoidGs hipunctatus eichwaldi, Berg, Poiss. dcs Eaux Donees 
U.H.S.S,, i, p. 493 (see synonyms). , 

There is a single specimen, 74 mm. in length without the caudal, 
which I assign to Alburnoides hipunctatus var. eichwaldi. It was 
collected from the Margh river, a tributary of the Surkliab river. 
It has alrealy been indicated^ that this is one of the species com- 
monly found in the Upper Amudaria. 

The fish is locally known as MuJil puira. 


^ Hora, Journ. Bombay Nat. Hist, Soc., xxxvi, p. 700 (1933). . 
^ Griffith, Calcutta Journ. Nat. Hist. Soc,, ii, p. 564 (1842). 
Hora, Journ. Bombay Nat. Hist. Soc., xxxvi, p. 706 (1933). 
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Barbus capito conocephalus Kessler x Schizothorax sp. 

(Plate-figs. 5 & 6.) 

In the small collection made by Oapt. E. W, Eletcher in July 
1933 from the Banu Anderab river, there is a small fish, 95 nitm 
in total length, which appears to be a hybrid between Baj'hus caplio 
conocephalus and some species of Bchizuthorax. In general lacies, 
it resembles the fishes of the subfamily BchizoihoracAnae, but 
possesses relatively larger scales. The lower jaw is bare anteriorly 
and the lip is somewhat papillated, so that the ventral surface of 
the head gives the appearance of a young OrciniiH. A somewhat 
similar hybrid — Bajbus capiio conoccpludus x Bclnzothorax pseudal:- 
saiensis is-rs ///.■/.://// — has been figured by Berg,* but, as coni])arcd 
with it, the head in the specimen under-report is relatively short, 
high and much 'more rounded anteriorly. Prom the build of its 
head, it seems likely that the Afghanistan specimen is the result 
of crossing of the species of Barbus referred to above and Schizo- 
thorax irregulafis (Berg, Bch. mtcrmedius irregularis, Lc., p, 460, 
fig. 385), but in the absence of sufficient material, it is not possible 
to be dogmatic about this suggestion. The interesting specimen is, 
however, described and figured here for future reference. 

D. 3/8; A. 2/5; P. 15; V. 9; G. 20, besides smaller rays at 
the sides. 

The s;pecimen is subcylindrical with a short and rounded head. 
The ventral surface of the head is somewhat flattish and both the 
profiles are only slightly arched. The length of the head, of the 
ciud^I'fih hni* fhe ae!^'th 6f the body are equal and are contained 
5 tinies in the total length and 4 times in the length without the 
caudal. The width of the head is contained 1'6 times and the 
Height of the head at the occiput 1*4 times in i.he length of the 
head. The eyes are large, dorso-lateral in position and hardly 
visible from” the ventral surface; they are mostly situated in the 
anterior half of the head. The diameter of the eye is contained 
3*8 tiines in the length of the head and 1-2 times in the length 
of the snout and the interorbital width. The nostrils are situated 
near the anterio-superior border of the eye. The mouth is trans- 
verse, semicircular and inferior; it is bordered by flat lips which 
are continuous at the angles Af the mouth; the labial fold is inter- 
rupted in the middle; the flat, lower lip is. finely papillated. The 
distal portion of the ujDper jaw is vertical and, when the mouth is 
closed, it lies in front of the lower jaw, which is hard, sharp and 
shovel-shaped for rasping purposes. A portion of the lower jaw 
is not covered by the lip anteriorly. There are two pairs of well- 
developed barbels, both longer than the diameter of the eye. 

The base of the dorsal fin is midway between the anterior border 
of the eye and the base of the caudal fin; its longest ray is not as 
high as the depth of the body beloW it. The last spine is bony, 
but weak, and strongly denticulated posteriorly; there are alDOut 
a dozen pair of teeth along the posterior border. The dorsal fin 


^ Berg, Pois.son des Eaux Douoes U.R.S.S., 3rd ed., i, p. 150. (Leaiagrad: 
193‘2j. * ' ' 
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commences considerably in advance of the ventral s. The pectoral 
fins are long and pointed, ^ but do not extend as far as the base of 
the ventrals, which are similar to the pectorals and do not reach 
the anal-opening. The anal fin, when adpressed, does not reach 
the base of the caudal fin. The caudal fin is deeply forked and 
the lobes are sharp and pointed; the upper lobe is slightly longer 
than the lower. The caudal peduncle is 1-4 times as long as its 
least height. 

The lateral line is comj^lete and I’uiis to the middle of the base 
of the caudal fin. The scales are small and imbricate. There 
are about 82 rows of scales in a longitudinal series, 14 between the 
lateral line and the commencement of the dorsal and 11 rows bet- 
ween the lateral line and the base of the ventral. There is a 
fleshy appendage in the axil of the x^^^ctoral fin, but none above the 
base of the ventral fin. The anal-opening and the anterior part 
of the base of the anal fin are x)i’ovided with rows of somewhat 
larger scales. On the’ ventral surface the scales are embedded m 
the skin and there are only faint indications externally. 

The colour is grayish above and pale-olivaceous below\ The 
sides are marked with small, irregular jDatches of black colour which 
usually characterize the young SoJiizothoracinaG . 

Measufomonts in viillinictres. 


Total length including caudal ... ... ... 95*0 

Length of caudal ... ... ... ... 19*0 

Depth of body ... ... ... ... 19*0 

Length of head ... ... ... ... 19*0 

Width of head ... ... ... ... li*3 

Height of head at occiput ... ... ... ... 13*5 

Length of snout ... ... ... ... 6*0 

Diameter of eye ... ... ... ... 5*0 

Interorbital width • ... ... ... ... 6*0 

Longest ray of dorsal ... ... ... ... 16*0 

Longest ray of anal ... ... ... ... 13*0 

Length of pectoral ... ... ... ... 16 0 

Length of ventral ... ... ... ... 13*3 

Length of caudal peduncle ... ... ... ... L4'Q 

Least height of caudal peduncle ... ... ... 9*8 


Genus : Nemacbilus van Hasselt. 

(Plate-figs. 1 & 2; text-fig. 4.) 

The species of the genus Nemachilus are so numerous and the 
characters by which they are usually differentiated are so variable 

[18] 
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that considerable difficulty has often been experienced in separating 
one form from the other. This is specially so in the case of related 
species. The Nemachili from Afghanistan have hitherto proved to 
be a very confusing lot, but an atteinj^t is made here to elucidate 
the precise limits of the various forms. 

In 1929^ attention was directed to the type material of two 
loaches from Afghanistan in the collection of the British Museum 
which had been erroneously stated to have come from ‘Bhoutaii’ 
and ‘Assam’ in Gunther’s Catalogue.^ Bliort notes were publislied 
then on the type S 2 >ecimens of Adipuaia boHia}i{nisiH (McOlell.) 
and NeviacUiliLs griffiihii Gunther, and their 2 )robable affinities were 
discussed. It was further stated that the former si^ecies was 2 )ro- 
bably obtained in the Helmand basin near the Bolaii Pass and 
the latter from the Arghandab river near_^uidahar. In 1933,-* i 
assigned tw’o S 2 )eciniens collectedTh the" PagffihaTTTIvc'r, a tributary 
of the Kabul river near Kabul, to N. .griff if hii and pul)lished a de- 
tailed account with figures. It was indicated that the Paghman 
specimens differed from the typical examples in several important 
respects, but on account of the jiaucity of’ the material and the 
much smaller size of the. fresh specimens, it was not considered 
advisable to propose a new name for them. In the collection 
under report, there are 23 si^eciinens of the genus Nemachilus, 18 
from the Helmand river basin and 5 from the Kabul river basin. 
Of the Kabul river specimens, 4 were obtained in the spring at 
Sar-i-Ghashma and 1 in the Ghahiltran stream; and these (text-lig. 
4c) correspond in every res 2 )ect with the S 2 )ecimens already report- 
ed from the Paghman river. It may be recalled that Griffith'^ 
observed a loach very common in the small channels by which 
the springs nt Bar-i-Ghashma run oi^. It is thus clear that ha the 
Kabul river and its tributary streams, at least in the neighbour- 
hood of Kabul, this particular ty^ae of loach is common, and as 
it differs in certain particulars from N. griffithii,^ I prox)ose to treat 
it here as a separate variety which may be designated as afghana. 

Through the kindness of - Dr. C. Tate Began and Mr. J. E. 
Norman, I have received on loan one of the two typical specimens 
of N. griff ithii from the British Museum (Natural History). In for- 
warding the specimens Mr. Norman lias observed that it ‘differs 
somewhat from the other type in having a generally shorter and 
thicker body, shorter and less slender 'caudal peduncle and a rather 
larger head. We have little doubt, however, that in spite 
of these differences, the two types represent the saiiio 
species’. The specimen (text-fig. 4a), which I have studied, 
is not in a good state of . preservation, and is too flabby 
for accurate measurements. Bo far as it can be ascer- 
tained the length of the head is contained 4*7 times in the total 
length without the caudal, and the commencement of ttie dorsal 


^ Hora, Journ. Proc. As. Soc. Bengal (n.s.), xxiv, pp. 481-484, 1928 (1929). 

G-iinther, Cat. Fish. Brit. Mus., vii, pp. 368, 360 (1868). 

® Hora, Journ, Bombay Nat. Hist. Soc., xxxvi, pp. 697-699, pi. -figs. 1 & 2 
(1933). 

^ Griffith, Calcutta Journ. Nat. Hist., ii, p. 664' (1842). 
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fin is nearer to tlie base of the caudal than to the tip of the snout. 
TJie distance between the pectoral and the ventral fins is about 
equal to the length of the pectoral. The least height of the caudal 
peduncle is contained 2-5 times in its length. The caudal peduncle 



Text- fig,* 4 . — Nomachilus from Afghanistan. 

Lateral view of (a) Nemachilus griffithii Gunther, type- specimen x*?; 
(6) NomacMliis griffithii Gunther, young specimen (c)_ Nemaeliilus 

griffithii var. afghana^ nov., type-specimen xl; id) Nemachilus farwelli, 
sp. nov., type-specimen x§. 


is muscular but is not much compressed from side to side. The dia- 
meter of the eye is contained 7*5 times in the length of the head, 
3 times in the length of the snout and 1*5 times in the interorbital 
width. The snout is shorter than the postorbital part of the head. 
On comparing the above notes with the description of the species^* 
by Gilntlier, two conclusions seem to be justified, (1) that Gunther 
probably used the longer and narrower specimen for drawing up 
bis description and (2) the species is subject to considerable vari- 


799 Jour., Bom. Nat. Hist. Soc., VoJ. XXXVII, No. 4 lApHl lo, 1935. 

ation in proportions, etc. It is for these reasons that I have still 
linked the Kabul river specimens with N. griffithii. 

There are in the collection 17 sp^<^imen« eohected by Major 
A. E. Farwell in the Sar-i-Bulak ^LVi-isin, a : j-ibiuMvy of the Helmand 
river, which appear to belong to N. griffithii. The specimens are 
young (Plate-fig. 1 , and text-hg. 45) and in all cases the fins . are 
greatly damaged. However, in these examples the fins are rela- 
tively longer, the eyes are larger, the head is longer, and there are 
other points in which they differ from the typical examples, but, 
probably, all these differences are due to their juvenile state. It 
may, however, be indicated that these examples are very different 
from specimens of the same size of the form afghatia referred to 
above from the Kabul river. 

A fine specimen (plate-fig. 2 & text-fig. M) collected by Major 
A. E. Earwell in the Helmand river is so different in the form 
and shape of its caudal peduncle, general facies and proportions 
that it seems to rejjresent a form hitherto undescribed. It is asso- 
ciated with the name of Major Earwell in slight recognition of the 
interest taken by the officers of the British Legation at Kabul 
in making known the ichthyology ' of this interesting region. 

Nemachilus griffithii var. afghana^ nov. 

1933. Nemachilus griffithii, Hora, Journ. Bombay Nai. Hist. Soc. xxxvi, 
pp. 697-699, pL i, figs. 1 & 2. 

Major A. E. Fai'well obtained 4 young specimens ranging in 
length from 54 mm. to 97 mm. including the caudal fin from the 
springs at Sar-i-Chashma, the source of the Kabul river. Griffith^ 
remarked that 'In the small channels by which the springs run off, 
a loach is very common’. These specimens agree very closely with 
the examples described by me (1938) from the Paghman river. It 
has to be noted, however, that the latter were not well preserved 
and the swollen nature, of the opercular region was a mere arti- 
fact. Both the lips are fleshy and plicated; the lowef lip is very 
narrowly interrupted in the middle. The colour varies with the 
size of the specimens. Along the lateral line there is either* a series 
of rounded spots, a mbiiiliform band or a grayish streak. The 
caudal fin is more or less truncate and not emarginate. 

A young specimen of the species was also collected by Sir 
llichard Maconaehi'e . in the Cliahilti?e/n stream, a tributary of the 
itabuf riyeif afebut 6' miles to the west of thb Kabul 6ity. 

Type-specimen. — No. F — j , Zoological Survey of India, 
Indian Museum, Calcutta. 

Nemachilus far welll, sp, nov. 

(PI. -fig. 2; text-fig. 4(J.) 

I){ ^/7; A. 2/5; t". IfH; V. IfS; C. l6' (besides stfiall'er- rays at 

MW 

^ Grriffith, Calcutta Journ. Nat, Hist., ii’, 564 (1842). 
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The new species of Nemachilus^ whicli I have great pleasure in 
associating with tlie name of Majoi’ A. E. Farwell, IMiiitary 
Attache to the British Legation at Kabul, has a very characteristic 
form. It is somewhat broad and depressed in the anterior region, 
but behind the dorsal hn it is greatly compressed from side to side. 
Tlie tail portion is long and oar-like. All along the dorsal surface 
behind the head, the neural spines of the vertebrae form a pro- 
minent ridge. The following measurements give an idea of the 
fornr of the fish: — 


mm. 


H'eiglit of head in the region of eyes ... ... 9*0 

Height of head at occiput ... ... ... 10*6 

Greatest height of body above middle of pectorals 12*7 

Height of body at the commencement of dorsal fin I0'3 

' Height of body at the commencement of anal fin 7*8 

Least height of caudal peduncle ... ... 6*8 

Width of head in the region of eyes ... ... 11*7 

Width of head in the opercular region ... 14*7 

Width behind bases of pectorals ... ... 11' 7 

Width at the commencement of ventrals ... '6*5 

Width at the commencement of anal ... ... 4'3' 

Least width of caudal peduncle ... ... 1*6 


The dorsal profile is slightly arched, but the ventral profile is 
straight and hoiL/ontal throughout. The ventral surface is flattish 
and the paired fins are horizontally placed. 

The head is depressed on bath the dorsal and ventral surfaces; 
its length is contained 6*1 times in the total length with the caudal 
and 5'1 times without the caudal. The width of the head is con- 
tained 1-5 times and its height 2*1 times in its length. The snout 
is almost equal to the height of the head at the occiput. The eye 
is dorso-lateral in position ajid is not visible from the ventral sur- 
face; its diameter is contained 5*B* times in the length of the head, 
2*4 times in the length of the snout, aiad 1*3 times in the inter- 
orbital width. The interorbital arc is almost flat. The nostrils 
arc well developed and are situated much nearer the eye than the 
tip of the snout. The dorsals surface of the head is marked with 
series of lateral line organs which will be described below. The 
mouth is inferior, transverse and crescentic; it is sitTiated consid’er- 
ably behind the tip of the snout and is co-extensive with the width 
of tlae head. The lips, are well developed, fleshy and continuous 
at the the lower lip is narrowly interrupted in the middle 

line. Bothfvthe- lips m&- greatly fimbriaiied; the lowei^ lip. leaves the 
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jaw bare anteriorly. Both the jaws are strong and well developed; 
the anterior jaw lies in front and forms a liood-like covoihig over tlie 
posterior jaw which is provided with a sharp, rasping edge and is 
shovel-like. There are 6 barbels which are longer than the dia- 
meter of the eye; the maxillary barbels are the longest, but they 
are considerably shorter than half the length of the head. The 
gill-opening is lattu’al, extending for a short distance only on the 
ventral surface . 

The body is smooth and devoid of scales; its greatest depth is 
contained li times in the total lengtli with tlie esuidal and 9*2 tiiuos 
without it. The lateral line is complete and forms a ridge-like pro- 
minence on the body. The lateral lines of the two sides are united 
dorsally by a transverse series of perforations along the posterior 
border'of the head. Each lateral line is continued forwards to the 
middle of the eye where it is divided into two branches, the dorsal 
reaches the nostrils, while the ventral branch extends as far for- 
wards as the angle of the mouth. 

The dorsal fin commences slightly in advance of the ventral s, 
and its longest ray is considerably greater iJian the depth of ilu^. 
body below it. The commencement of the dorsal is nearer tip of 
snout than base of caudal; its free end. is truncate- The pectorals 
are broad and horizontal in position; they are somewhat shorter 
than the head and are separated from the ventrals by a considerable 
distance. The ventrals are long and pointed, and extend ' beyond 
the anal opening, but do not reach the base of the anal fin; they 
are slightly shorter than the pectorals. The anal fin is similar to 
the dorsal. The caudal fin is almost as long as the head and is 
slightly emarginate. The caudal peduncle is oar-like; it is about 
4 times as long as its least height. 

The anal-opening is preceded by a tube in which there is a 
papilla- like structure. Between the anus and the anal fin there is 
a' well-defined, narrow groove with raised margins. It is not pos- 
sible to give the function of this structure which is vej*y characteristic 
of the species. 

The colouration in the spirit specimen is almost black along the 
dorsal surface and dirty white on the ventral surface. There are 
few indications of regular spots on the body below the lateral line. 
The dorsal and the caudal fins are marked with several indistinct 
bands and the other fins are also provided with a few irregular 
colour patches. 

Locality. — Helmand river, Afghanistan. 

Type-specimen. — No. F , Zoological Survey of India, 

Indian Museum, Calcutta. 

Remarks. — ^In general facies Nemachilus farwelli is remarkable, 
and though I have handled big collections of Nemachili, I have 
not come across any form approaching it in the shape of its caudal 
peduncle. The position of the dorsal fin and the nature of its 
lips are other distinguishing characters. The well-marked groove 
between the anus and the anal fin is alsp characteristic of' the 
species. NemackHus farioelU has n6 resemblance to the species of 

m 
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AdipoBia^ A. inactnahoiii (Ghaudliuri), ^1. rliadinaea (liegauj and 
^1. boutanensis (Mode Hand) — known from the lower reaches of the 
Helrnand system. Ah tenuis Day, which lias been recorded from 
the Helrnand river, ^ possesses a rounded, slender and long caudal 
peduncle. 


Measiirements m millimBtres, 


Total length including caudal 

140T 

Length of caudal 

22T 

Depth of body ... 

12-7 

Length of head 

22' b 

Length of snout 

10-5 

Interorbital width 

5*5 

Diameter of eye 

4*3 

Width of head ... 

14*7 

Height of head at occiput ... 

10-6 

Longest ray of dorsal 

20*8 

Length of pectoral 

20*0 

Length of ventral 

19*0 

Longest ray of anal 

18*0 

Length of caudal peduncle 

27' 2 

Least height of caudal peduncle 

6*8 


* Aunaiidale & Hora, liec. Ind. Mus., xviii, pp. 182-190, text-figs. 10, 12-15, 
pi. XV, fig. 4; pi. xvi, figs. 1 & 2 (1920); Hora, Journ. As. Soc. Bengal (n.s.), 
xxiv, pp. 481, 482, fig. 1 (1929). 

““ Hora, Hec. Ind» Mus., xxiv, p. 77 (1922). 


[ 19 ] 



THE SOCIETY’S PUBLICATIONS 


Birds. 

Game Birds of India, Vol. i, (Indiaa Ducks and their Allies) , 2ad Eclition^ 

R». 50. 

{Price to Members Rs. 35). 

Game Birds of india, Vol. II, (Woodcock, Snipe, Bustards and Sandg’i'ouse), 
1st Edition. R#* 42* 

{Price to Members Rs. 30), 

Game Birds of India, Vol. III. Pheasants, 1st Edition. Rs* 28. 

{Price to Members Rs, 17) . 

Set of Game Bird Plates (30), Vol. I, R«. 20. 

(Price to Members Rs„ 15). 

Set of Game Bird Plates (X9), Vol. II. Rs. 13-8. 

{Price to Meinbers Rs, 10). 

Bird-Life in India, by Capt. R. S. P. Bates, M.B.O.U. Illustrated. R«. 9. 

{Price to Members Rs. 6-12), 

Common Indian Birds, Illustrations in colour of 210 .Common Birds of Indian 
■pifliia*! «‘**ran^ed in a set of 5 Charts. Rs. 45. 

{Price to Members Rs* 36). 

Common Indian Birds, Illustrations in colour of 196 Common Birds of Indian 
Plains, an album. Rs. 40. 

(Price to Members Rs, 32). 

Indian Pigeons and Ei'oves with coloured illustrations, by E. C, Stuart Baker, 
O.B.E.. M.B.O.U.. F.Z.S.. etc. Rs. 37-8. 

(Price to Members Rs* 30). 

Snakes^ . 

IdentificatioiVMpf Poisonous Snakes — 

Hanging Wall Chart, SO^'x 40'". • RsI 5.' 

Folding- Pocket Chart. Rs, 1-12. 

Snakes of Bombay Island and Saisette, by S. H. Prater, C.M.Z.S. Re. 1. 

Miscellaneous* 

Game Fishes of Bombay, the Deccan and the Neighbouring Districts. By 
Sir Reginald Spence, Kt., F.Z.S., and S, PI. Prater, A/'ith 

.colour and black and white illustrations. *. 2. 

(Pif Rs, 1-S). 

Identification ofadtidia ” ^ RIGADIER W. H. Evans, C.S.I., 

j'lllustrated. Rs. IS. 

{Price to Menubars Rs, 10), 

to distinguish a Wild Dog from a Domestic Dog or Jackal, 
etc. Rs. 2-8. 

A List of Indian Butterflies, by COL. W. H. Evans. Rs, 2. 

Wood"Destroying White Ants of the Bombay Presidency, by JoSEPJ^i 
Assmuth, S.J. 

Back Numbers of the Journal 

Lck numbers of the Society’s Journal* Rates on application. 


TERMS OF MEMBERSHIP. 

Members pay an entrance fee of Bs. 10 and a Life Membership fee of 
Rs. 

Ordinary Members pay an entrance fee of Bs. 10 suad an annual 
subscription of Bs. 26. 

The subscription of members elected in October, November and December 
covers the period from the date of thedr election up till the ehd of the 
following year. 


MEMBERS RESIDING OUTSIDE INDIA. 

The terms a.re the same for members living outside India. Such members 
should pay their subscriptions by means of orders on their Bankers to pay the 
amount of ihe subscription, plus postage — ^in all Bs. 26-8-0 to ' the Somety in 
Bombay* on the 1st January in each year. If thif cannot be done, then the sum 
of «g2-0-6 should be paid annually to .the Society’s London Bankers— 'The 
National, Bank of India, Bishopsgate Street, London, E C. 


• Apply to : ' ‘ {- 

Xi-ilS HIS-IORV SOCIIEXir, 

e, .Apollo ss ... ':s Port, BOMBAV. 



RECORDS 

of the 

INDIAN MUSEUM 


Vol. XXXVra, Part I, pp. 1-7 


Notes on Fishes in the Indian Museum. 

XXVI. On a small collection of 
Fish from the Chitaldrug 
District, Mysore. 


By 

SUNDER LAL HORA 


' CALCUTTA { 
MARCH, 1936 



NOTES ON FISHES IN THE INDIAN MUSEUM. 


XXVI. — On a small collecleon op Fish phom the CHiTALBBua 

District, Mysore. 


By Sunder Lal Hora, D.aSc., F,A.S.B,, Assistant Superin- 

tendent. Zoological Survey of India, GalcuMa, 


WEile engaged in a general study of tlie flora and fauna of the stop- 
wolls in tlie Chitaldrug District, Mysore, in connection witli investiga- 
tions on tlie biological niotbod of control of dracontiasis, Dr. V. N. 
Moortliy made a small collection of fish which ho sent to the Zoological 
Survey of India for identification- It contained 185 specimens belong- 
ing to the following 16 species : — 


1. Mystus cavasius (Ham.) 

2. Cirrhina fulungee (Sykes) . 

3. Barhus sarana (Ham.) 

4. Barbus (Puntius) sopTiore (Ham.) 

5. Barbus {Puntius) cJiola (Ham.) . 

6. Barbus (Puntius) dorsalis (Jordon) 

7. Barbus (Puntius) ticto (Ham.) 

8. Barbus (Puntius) parrah Day 

9. Easbora daniconius (Ham.) . 

10. Danio malabaricus (Jerfton) 

11. Chela clupeoides (Bloeh,) 

12. Nemachilus denisonii Day . 

13. LepidocephalicMhys thermalis (0. V.) 

14. Panchax lineatum C. V. 

15. Maatacembelus pancalus (Ham.) . 

16. Ophicephalus gachua Ham. 


1 specimen. 

1 specimen. 

1 specimen. 

8 specimens. 

2 specimens, 
74 specimens. 
15 specimens. 

3 specimens. 
20 spet^mens. 

5 spotimens. 
3 specimens. 
5, specimens. 
27 specimens. 
5 specimens. 
2 specimens. 
13 specimens. 


Dr. Moorthy observes that B. dorsalis, B. ticto, R- daniconius and 
L. ihermalis arc the species that have proved useful in guinea-worm 
control measures. With the exception of Mystus cavasius, Cirrhina 
fulungec, Barbus sarana, Mastacembelus 'pancalus and Ophicephalus 
gachua, which grow to a fairly hig size, all the other smaller species 
should prove helpful in the biological control of the guinea-worm disease. 
It should be noted, however, that in the step-wells of the Chitaldrug 
District B, dorsalis is commonly met with — it was collected at 19 of the 
38 localities investigated — and as the species has already proved useful, 
its cultivation for stocking other pieces of water should be encouraged. 

In 1927, Xarayan Eao and Seshachar ^ puhhshed a list of the fresh- 
water fishes of Mysore. In Dr. Moorthy’s collection there are specimens 
of the following six species, viz., Cirrhina fulungee (Sykes), B. (Puntius) 
chola (Ham.), B, (Puntius) sophore (Ham.), B. (Puniim) dorsalis (Jer- 
don), B. {Puntius) ticto (Ham.), and Danio 'malabaricus (Jerdon), which 
are not included in that list. 


^Narayan Rao and Seskacjliar, Mcdp^mrly Joum^ Mysore UmveraUy I, No. 2, 
pp. 1-29 (1927). ' 


B 



2 


'Records of the Indian Museum. [ V ol. XXXVIII, 

The study of the material collected by Dr, Moortby has enabled mo 
to show that Leuciscus binotatus Blyth^ and Puniius (Gapoeta) pucJceUi 
Day 2 are juvenile forms of Systomus dorsalis Jordon It is also clear 
that Barbus tetraspilus G-iinther^ is a synonym of B, dorsalis (Jerdon). 
So far as I am aware, Cirrhina fulungee (Sykes) ® is a very rare species 
in museum collections and its specific limits are not properly defined. 
I, therefore, give below a description of a fresh specimen of Cirrhina 
fulungee (Sykes) and also discuss briefly the synonymy of Barbus [Pun- 
tius) dorsalis (Jerdon). 

Barbus (Puntius) dorsalis (Jerdon). 

1849, Systdinus dorsalis, Jerdon, Madras Joum. Lit. cfc 8ci., XV, p. 314. 

1858. Leu^cus binotatus, Blyth, Journ. As. Boc. Bengal, XXVII, p. 290. 

1868. Barbus dorsalis, Giinther, Cat. Fish. Brit. Mus., VII, p. 142. 

1868. Barbus tetraspilus, Gunther, ibid., p. 142. 

1868. Puntius (Gapoeta) Puekelli, Day, Proo. Zool. Soc. London, p. 197. 

1878. Barbus dorsalis. Day, Fish. India, p. 573, pi. cxlii, fig. 2. 

1878. Barbus Puekelli, Day, ibid., p. 674, pi, cxliii, fig. 5. 

1889. Barbus dorsalis. Day, Faun. Brit. Ind. Fish., I, p. 319. 

1889. Barbus puekelli. Day, ibid., p. 321. 

1911. Barbus dorsalis, Willey, Bpolia Zeylanica, VTI, p. 103. 

1916. Barbus dorsalis, Baj, Bee. Ind. Mus., XII, p, 255, 

1930. Puniius dorsalis, Deraniyagala, Spolia Zeylanica, XVI, p. 1^. 

In 1849, Jerdon described a small species of Barbus under the name 
Systomus dorsalis from the tanks and rivers in the neighbourhood of 
Madras ’’ and characterised it as follows : — 

“ Head is 3J times in total length ; height is 3 times in the same ; snout irregular ; 
26 scales along the sides in 8 rows ; 2 labial cirri ; profile rising to dorsal and descending 
rapidly to the end of that fin ; thence nearly straight ; bluish above, yellowish on the 
sides, silvery beneath, a black spot on each side of the tail occasionally; fins with a 
yellowish tinge ; D. 3-8, A.7, etc. Dorsal fin with a black spot on its base behind ; 
4 to 6 inches long.” 

B. dorsalis is a well known South Indian fish and, according to Day 
(1878), it is found in Kurnool, Mysore, thronghout Madras as low as 
the Cauvery and Coleroon rivers and Ceylon.’’ In Dr. Moorthy’s 
collection there are several young, half-grown and adult specimens of 
B. dorsalis. The colouration of the species differs at various stages of 
its growth. Further, in the young the last dorsal spine is weak and 
flexible but in specimens Over four inches in length it becomes hard 
and bony. , In differentiating small species of Barbus, considerable 
reliance is placed on the structure of the last dorsal spine and on the 
nature of the colour markings and it is no wondtr, therefore, that B. 
dorsalis has been described under different names at various stages of 
its growiii.* 

In very young specimens about 23 mm. in total length (text-fig. la) 
there is "a deep, black spot on the basal portion of the posterior dorsal 
rays, a second similar spot at the centre of the base of the caudal fin 
on each side and a smaller spot at the base of the posterior anal rays 


1 Blyth, Joum. As. Soc. Bengal, XXVII, p. 290 (1858). 
^ Day, Proc. Zool. Boo. London, p. 197 (1868). 

® Jerdon, Mad/ras Joum. Lit. db Bci., XV, p. 314 (1849). 
« Gunther, Cat. Fish. Bnt. Mus., YU, p. 142 (1868). 

« Skyes, Trans. Zool. Boo. London, H, p. 368 (1841). 
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Tie bases and margins of tie scales, especially in tie dorsal region, are 
covered witi minute, i];regu]arly scattered, small, black dots (text- 



Ti 2 XT-ria, 1,— Growth stages of Barbus (Buntius) dorsalis (Jerdon), showing the 
gradual disappearance of anal, dorsal and caudal spots. X ca, Ij-. 



Tnxr-Mo. 2.- — ^Portion of body in the region of dorsal fin, showing gradual appear- 
ance of colour markii^ on Scales in three growth stages of Barbm (Pmdim) dorsalis 
(Jerdon). 

a. Prom a specimen 144 mm. in total length, x 

># „ ,, X -StJI. 

Q. I, ,f 34 ' ^ X 4^« 
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fig. 2c). Tlie last dorsal spine is very weak at this stage. Witlx tlxe 
growtii of tlio fisli, the anal spot disappears (te^it-fig. 1,6 and c), the mark- 
ings on the scales become more prominent (text-fig. 26) while the dorsal 
and the caudal spots persist in a fairly well-marked condition in speci- 
mens up to 83 mm. in length, though they are sometimes reduced and 
become lighter in colour (text-fig. l,d and e). The dorsal spine is still 
very weak. 

Attention may be directed here to Barbus fuchelli (Day) described 
from a single specimen, 3 inches long, collected at Bangalore. The 
species is characterised, among other peculiarities, by the presence of 
a deep-black mark on the dorsal fin from the base of the third to the 
base of the sixth branched ray. Very fine dark dots over scales, especial- 
ly at their bases. An indistinct black mark on lateral line from nine- 
teenth to twenty-first scale.’’ No other author seems to have recorded 
this species though it is stated by Day (1878) to be very common at 
Bangalore. I have several examples in Dr. Moorthy’s collection which 
agree with Day’s description in almost every respect, but from the series 
of specimens before me it is certain that B. puchelli is only a juvenile 
form of B. dorsalis. A very characteristic feature of the species at this 
stage is, as already noted by Day, that the extremity of the lower jaw 
is not covered by the lip. 

In describing the colouration of the Ceylonese specimens of Puntius 
dorsalis, Deraniyagala says that In immature specimens from localities 
such as Jaffna, Mankulam (N. P.) and Kahavatta (Sab. P.) there is a 
well marked lateral band extending from the shoulder along the lateral 
line to the caxidal blotch ; while the posterior half of the basal sheath 
of the dorsal is also black, and often the upper and lower margins of the 
caudal are dark. These marks usually persist until the fish is 90 mm. 
long”. 

The description of the colour of Leuciscus binotatus Blyth, based on 
a specimen 1*5 inches in length from Ceylon, agrees with what is stated 
above by Deraniyagala and there seems to me no doubt that Blyth’s 
species has also to be regarded as a juvenile form of B. dorsalis. 

In Indian specimens there is no lateral band and the margins of the 
caudal fin are not stained black. 

Under the synonomy of B. dorsalis, Day (1878) included Systomus 
tristis Jordon, with a querry, B. tetras^ilus Glintlier and B. layardi 
Gtinther. '"He, however, remarked that B. tetraspilus differs from B. 
dorsalis in having a dark spot before the base of the caudal fin”. As 
regards the persistence of caudal and dorsal spots, it may be noted that 
in specimens up to 80 mm. the former is sometimes fainter than the 
latter (text-fig, td) or vice versd, but on the whole the caudal spot dis- 
appears earlier. In an old specimen from Day’s collection 117 mm. 
in total length, there is an indication of the dorsal spot whereas the 
caudal spot is altogether f^d^d. In describing B. tetraspilus, Guiither 
had one adult, 7-5 inches in length, and one young specimen before him. 
There can be no doubt that his young specimen had the spots prominent- 
ly marked, while they may have been faintly represented in the adult 
I agree with Day in regarding B. tetraspilus as a synonym of B. dorsalis 
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B. layardi Giintlier lacks all tte colour markings of B, dorsalis and 
besides bas only 23 scales along tke lateral line. I bave examined a 
specimen of B, dorsalis, 142 mm. in total length, in wbicb tbougb the 
dorsal and the caudal spots are absent, but the black markings at the 
bases of tbe scales are very prominent (text-fig. 2a), Without an 
examination of tbe types, it is very difficult to be certain about tbe 
systematic position of B, layardi, but I am inclined to regard it, for tbe 
time being, as a distinct species. 

Tbe description of Systomus tristis Jerdon is inadequate for judging 
its precise specific limits. Tbe species was based on a single specimen, 
3 inches long. In tbe description of its colour there is neither any 
reference to the characteristic dorsal and caudal spots, nor to tbe 
markings on the scales. In all probability, J5. tristis is not conspecific 
with B. dorsalis. 

According to Willey’s ^ observations tbe spawning season of B, 
dorsalis in Ceylon is about August, but Dr. Moortby collected a large 
number of young specimens during March and April. 

Cirrhina fulungee (Sykes), 

1841. GJiondrostoma Fulungee, Sykes, Trans, Zool, Soc, London, II, p. 358. 

1868. Oymnostomus fulungee, Giintlier, Gat. Fish. Brit. Mus., VII, p. 76. 

1878. Oirrhina fulungee. Bay, Fish, India, p. 549, pi. cxxxii, fig, 1, 

1889. GirrMna fulungee, Bay, Faun, Brit, Ind. Fish., II, p. 280. 

In describing Chondrostoma fulungee^ Sykes indicated that tbe species 
would be referred to Dr. Hamilton’s third subgenus of Cyprinus 
Bangana ”, but it is not to be identified with any of the species, although 
in outline it has a close resemblance to the figure of Oyprinus Mrigala, 
and has other general points of resemblance Unfortunately the 
species was not illustrated and, judged by modern standards, the descrip- 
tion is very inadequate. Gunther included this species in the composite 
genus Gymnostomus and made no reference to its distinguishing features. 
Day recognised the species but remarked that Cirrhina ‘ fulungee^ 
Sykes, is very closely albed to O. mrigala, but its barbels are shorter 
In making this statement Day seems to have been influenced by the 
observations of Sykes, for even according to Day’s desorptions the 
two species differ in lepidosis and in the number of branched rays in tbe 
dorsal fin (12 to 13 in C, mrigala and 8 in. C, fulungee). There are in 
addition marked differences in tbe body proportions also. 

Tbe original of Day’s description and figure in tbe Fishes of India 
is now preserved in tbe collection of tbe Indian. Museum ; itns 92 mm. 
in total length without the caudal and i^ in *a tolerably good state of 
preservation. The locality label is faded but with proper illumination 
and magnification the locality can be made out as Poonna In 
the fish register of presentations to the Indian -Museum it is numbered 
2360 and is noted to have been purchased from^Day in 1879 ; but its 
locality is given as Burma This is obviously wong for Day never 
bad a specimen of this species from Burmal In fact, it seems probable 
that Day bad examined only one specimen of the species which is now 
preserved in the Indian Museum. 

1 Spalia Z&ylcmica, VII, p. 103 (1911), 
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In Dr. Moortliy’s collection there is a fully mature female specimen 
with ripe gonads ; it is 123 mm. in total lengtli without the caudal and 
on account of its large size it difiers in proportions from the specimen 
described by Day. It may be described as follows : — 

D. 3/8 ; A. 3/5 ; P. 15 ; V. 9 ; C. 19 ; L. I. 53. 

The dorsal profile is sKghtly convex but the ventral profile is greatly 
arched. The body is deepest between the commencements of the dorsal 
and ventral fins and thence it tapers towards both ends. The head is 
small and bluntly pointed ; its length is contained 4*8 times in the total 
length without the caudal. The width of the head is contained 1‘3 
times and height of the head 1-1 times in its length. The eyes are lateral 
and are situated mostly in the anterior half of the head ; the diameter 
of the eye is contained 3*6 times in the length of the head, 1*2 times in 
the length of the snout and 1*8 times in the interorbital width. The 



TnxT-KG. 3 . — Oirrhina fuhmgee (Sykes), a. Lateral view. X f ; Ventral 
surface of head and anterior part of body, X 3 J ; c. Portion of body in the region of 
dorsal fin, showing leipdosis and colour marldngs. Hat. size. 


interorbital space is slightly convex. There is only one pair of small 
rostral barbels which are about one-third the diameter of the eye. The 
mouth is distinctly inferior and is overhung by a rostral fold which is 
slightly fimbriated. The two lips are continuous at the angles. The 
lower lip is free from the jaw anteriorly ; the lower jaw has a sharp 
margin. There are shallow grooves at the sides of the snout which 
conamence round the angles of the ruouth» 
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The depth, of the body is contained 3*6 times in tlie total length, 
without the caudal. The scales are small hut firmly set ; there are 53 
scales along the lateral line, which is complete, 10 transverse series of 
scales between the lateral line and the commencement of the dorsal and 
6| series between the former and the base of the ventral fin. There are 
17 predorsal scales and about 22-23 scales round the caudal peduncle. 
There are well-developed scaly sheaths in the axils of the ventral fins. 
The least height of the caudal peduncle is contained 1'8 times in its 
length. 

The commencement of the dorsal fin is slightly in advance of that 
of the ventral and is much nearer to the tip of the snout than to the 
base of the caudal ; the free border of the fin is concave and its longest 
ray is almost equal to the length of the head and considerably shorter 
than the depth of the body below it. The anal fin is similar to the dorsal 
in form but it is much shorter. The pectoral fins are pointed in the 
middle and are shorter than the head; they are separated from the 
ventrals by a distance equal to their length. The ventral fins are not 
so pointed as the pectorals and, when spread out, appear rounded; 
they are separated from the anal opening by a distance equal to the 
postorbital part of the head. The caudal fin is deeply bifurcate and 
has pointed lobes. 

The colouration is spirit in dark above and very pale olivaceous 
below. The borders of the scales are marked with fine black spots and 
the general impression they give is that the body is marked with a series 
of longitudinal bands. The dorsal fin and the basal half of the caudal 
fin is gray. 

Dr. Moorthy has kindly presented this specimen^ to the Zoological 
Survey of India. 


Measurements in millimetres. 


Total length excluding caudal 

123-0 

Depth of body 

36-0 

Length of head 

26-5 

Width of head 

19-5 

Height of head 

22*4 

Length of snout 

8*5 

Diameter of eye 

7*0 

Interorbital ■width . 

12*5 

Length of rostral barbel 

2*6 

Longest ray of dorsal 

26-0 

Longest ray of anal , 

ms 

Length of pectoral . 

21-0 

Length of ventral . 

20*0 

Length of caudal peduncle 

22-0 

Least height of caudal peduncle 

14*0 


1 Dr. Moorthy has since sent B more i 
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NATURE OF SUBSTRATUM AS AN IMPORTANT FACTOR IN THE 
ECOLOGY OF TORRENTIAL FAUNA. 

By Sunder Lal Hora, D./Sc., F.RB,E., FA.S.B,, Assistant Superintendent, 
Zoological Survey of India, GalcuUa. 

(Bead January 4, 1936.) 

In studying the ecology of the torrential fauna attention has so far been 
paid to the physico-chenaical composition of the water (Hubault, 1927) or to 
the mechanical effects of the swift currents (Hora, 1930). In the course of 
my recent investigations another important factor — ^nature of substratum — 
has, however, appeared very potent in the distribution of certain types of 
animals. While grouping the torrential population into two sub-associations, 
namely, the plant-inhabiting animals and the rock-inhabiting animals, attention 
was directed (Hora, 1930, p. 177) to the fact that the distribution of the fauna 
is influenced by the nature of the bed. As an example, it was indicated that 
the occurrence of the Blepharocerid larv(e and the nymphs of Iron in the 
Pun-Wa-Sherra Stream could be correlated with the bare and smooth rocks in 
its bed, whereas their absence from the Dhud-Dhara fall was due to the thick 
growth of moss on the rocks. Both types of insect larvae referred to above 
adhere by means of complete or partial suckers which can only function on 
smooth rocks, and this fact has an important bearing on the distribution of 
ttiese animals. 

While specially looking for Blepharocerid larvae in suitable places during a 
recent visit to the Musaoorie Hills, the insects were found plentiful in certain 
streams while they were totally absent from others. Superficially all tlie 
streams appeared alike and the physical conditions seemed favourable for the 
occurrence of the Blephorocerid larvae (Hora, 1931). The fauna of the Mossy 
Falls was investigated first and a large number of Blepharocerid larvae were 
collected. Next a visit was paid to the Bhatta Falls but not a single 
Blepharocerid larva or pupa was found in this stream though there was no 
growth of moss on the rocks. In suitable places, however, there was a rich 
growth of long, filamentous algse. On a closer examination of the problem, it 
was noticed that the rocks of the Bhatta Falls were covered with a deposition 
of lime which rendered the surface uneven and porous. Such a surface is 
certainly inimical to the occurrence of animals that use suckers for stemming 
strong currents, and is suitable for the growth of filamentous alga. The rocks 
of the Mossy Falls, on the other hand, were smooth and did not harbour 
filamentous alga. 

Bearing this explanation in mind, several other streams were investigated 
and it was found that streams below Barlowganj had smooth rooks and were 

(FMished with permission of the Director, Zoological Survey of India.) 

[Published April 8th, 1936. 



46 


S. L. HOBA: NATTJBB OB SUBSTBATUM as an mPOBTANT 


full of Blepharocerid larvse m suitable places. At the Kamti Falls the nature 
of the bed was similar to that of the Bhatta Falls and in consequence no 
Blepharocerid larvae were found in this stream. In the ease of the Sans a 
Dhara stream, about 3 miles from Rajpur, Blepharocerid larvae were found on 
smooth rocks while they were absent on adjacent rocks that had a pitted 
surface. These observations clearly show that the nature of the bed is an 
important ecological factor in the distribution of the Blepharoceridae. 



- INDEX - 

Quartzite 
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On my return to Calcutta, reference was made to the Geological Survey of 
India regarding the differences in the nature of beds of the various streams 
investigated. Mr. J. B. Auden, who has studied the geology of this area in 
recent years, has found that the differences are due to the geological formation 
of the rocks over which the streams flow. My conclusions regarding the 
distribution of the Blepharoceridse from field observations are fully borne out 
by the geological data presented below by Mr. Auden. He abates that 

‘ Mussoorie and Landonr are situated at the north-west end of a syncline of Krol and 
Tal rocks. The Upper Krol stage of the Krol series consists of dolomitic and calcitic lime- 
stones interbedded with shales. In contrast to the dominantly calcareous nature of the 
Upper Krols, the Lower Tal stage is made up almost entirely of dark micaceous shales, 
while the Upper Tal stage consists of quartzites. Limestones are almost entirely absent 
from the Tals. 

Waters arising from springs in the Krol limestones are hard. Aeration of such waters 
leads to the decomposition of the unstable bicarbonate and the precipitation of the lime in 
the form of a rough and porous tufa, such as is seen on the Bhatta and Kampti falls. 
The water descending the Mossy falls is derived, on the other hand, from the Lower Tal 
shales which crop out on the Wellington ridge, and is consequently soft. It is true that, 
after leaving the shales, the water flows over the underlying Krol limestones, b\it the 
steepness of the descent and the certainty therefore of aeration is likely to prevent any 
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precipitation of tufa by inhibiting the initial solution of lime. Differences in the nature of 
the waters arising from springs situated entirely within the Krol linaestones may be 
explained perhaps by the greater degree of solubility of the calcitic limestones compared 
wit h those that' are dolomitic. 

In addit-ion to the chemical difference mentioned above there are physical differences 
between liie Krol and Tal rocks. The Upper Krol limestones weather into rough boulders, 
while the Lower Tal shales are worn down by streams into smooth pebbles. The smooth- 
ness of t hose ^pebbles is probably in it.self inimical to the deposition of lime, even were 
such present in the water as bicarbonate, while the rougher limestone boulders tend to 
favour the deposition of lime by virtue of the stirring up of the water flowing over them.’ 

The conditions presented by the Song Eiver and Ray Nadi near 
Laclihiwala, about 11 miles from Dehra Dun, were quite different. The rocks 
forming the bed were smootli and there was no deposition of lime anywhere ; 
they were, liowever, covered with a very slippery growth of algal matter and 
in consequence not bare. The Blepharocerid larvae were absent from these 
streams also, and it appears obvious that they occur only in such places where 
their suckers can function. 

The observations recorded above show that the rocks of a torrential 
stream can be rendered unsuitable for the existence of the Blepharoceridae if 
there is (i) rich growth of moss, (ii) deposition of lime, or (hi) slippery 
growth of algae on them. The other conditions may appear very favourable, 
but if the rocks are not bare and smooth the Blepharocerid larvae cannot live 
on them on account of physical reasons. 

Sxieli observations lead to the conclusion that in the study of ' Adapta- 
tions ’ it is absolutely essential to examine in detail all the factors in an 
environment, otherwise, on a superficial examination, one is liable to believe 
that there is no correlation between a habitat and the fauna it supports^ 

In the end I have to thank Mr. J. B. Auden for his kindness in supplying 
a geological map and a short geological account of the area zoologically 
investigated by me. 
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Plate I, 



The two photographs illustrate a similar type of environment, but the famia in the two streams was 
different, owing to the fact that the rocks of the Bhatta Falls were covered with rough and porous tufa, while 
those of the stream below Barlowganj were smooth. 
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introduction 

Mr. G. ]i. Hutchinson, biologist to the Yale North India Expedition, entrusted to me 
an extensive and interesting collection of fishes for study and report in October 1933, but it 
was not possible to take up the work till the later part of 1934. The collection was made 
in the Kashmir Valley and Ladakh, and comprises representatives of Sisoridae {Glypto- 
^Jhoraxmd Glyptostermm),Cj]}^'^^'^^^^^^ {Labeo and Crossocheilus), Schisothoracinae (Schm- 
I thorax, PtychobarhUy Schkopygopsis, Diptychus and Orcinus) and Cobitidae {Both and 
' Nemachilus) . As was to be expected, Glyptothorax, Labeo, Crossocheilus and Both were 
found only in the Kashmir Valley, while Nemachilus and the Schmthoracime were equally 
abundant at high altitudes and in the Valley. In this article, I propose to deal with the 
Cobitidae, especially the genus Nemachilus, which in the lakes and torrential streams of 
Central Asia has proliferated into many species showing diverse structural, adaptive modifi- 
cations. The present collection contains one species of Both and eight species of Nemachilus, 
I take this opportunity to offer my sincere thanks to Mr. Hutchinson for affording me 
an opportunity to investigate this interesting material and for his invaluable field notes. I 
,^m indebted to the authorities of the Yale North India Expedition for a grant towards the 
t^ost of drawings which were executed by Babu R. Bagchi under my supervision; 

^ Published with permission of the Director, Zoological Survey of India. 

%[em. Conn. Acad., Vol. X, Art. XVII, June, 1936. 
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ECOLOGY AND STRUCTURAL MODIFICATIONS 

Ecologically, the eight species of the genus Nemachilus represented in the collection of 
the Yale North India Expedition may be divided into three ''associations”: (i) Bottom- 
dwelling species of the lakes, such as N. vittatus, which live in 4 to 6 feet of water but 
probably rise from the bottom occasionally and swim about ; (ii) bottom-dwelling species in 
torrential streams, such as N. stolicskae, N. gracilis^ N. microps and N. tenuicauda, which 
habitually live adhering to rocks and stones in swift currents though at times, especially dur- 
ing the breeding season, may enter into springs, pools and lakes; (iii) free-swimming lake 
species, such as N. deTerrai, N. hutchinsoni and N. panguri, which swim about freely 
in still waters but for feeding purposes have to cling to rocks and other objects, usually at 
the bottom. Correlated with the above differences in habits and habitats, the species have 
undergone remarkable mo4ifications in the structure of certain organs. 

Air-bladder. In 1930, P referred to the modifications of the air-bladder in species of 
Nemachilus from several localities and indicated the close relation between its structure and 
the type of habitat in which the species lived. On account of the occurrence of gradations 
between the N emachilusAy^t of bladder and the Diplophysa-type of bladder, it was indicated 
that the differences in the structure of the bladder could not be used for taxonomic purposes. 
RendahP has, however, used this character in proposing several sub-genera for the species of 
Nemachilus obtained by Dr. Sven Hedin in Central Asia, and has given a detailed morpho- 
logical account of the modifications observed by him. The accompanying figure shows some 
of his illustrations and an attempt is made below to explain the possible significance of these 
modifications, as I interpret them. 

The structure of the air-bladder of N. barbatula (Text-figure IF) is characteristic 
of the species that live in swift currents and, though they may dart from place to place, are 
rarely seen to .swim. In these circumstances, the air-bladder has lost its buoyant function 
and its anterior portion is represented by two small lateral chambers (a) enclosed in bony 
capsules and the posterior chamber by a small, thick-walled bag (c). This type of struc- 
ture is found in N. stoliczkae, N. gracilis, N. microps and N. tenuicauda. In N. yarkanden- 
sis (Text-figure ID) the form of the bladder remains the same but the lateral chambers 
are greatly enlarged so that they come in close contact with the skin. In the areas of contact, 
the bony capsules are incomplete so that the bladder can react to the surrounding changes 
in pressure. The structure of the bladder in N. yarkandensis is more or less similar to that 
of N. x’ittatus (Hora 1930, Text-figure 6c) and probably the habits and habitats of the former 
are similar to those of the latter. N. vitfatus is a lake species and the Yale North India Expe- 
dition obtained several specimens, mostly from the weedy marginal areas of the Kashmir 
lakes. Probably the species lives at or near the bottom and does not swim about much. 
The Netherlands Karakorum Expedition obtained specimens of N. yarkandensis from pools 
in the neighbourhood of extensive marshes at Rabat-Utsang. The real lake forms that move 
about in all possible directions are characterised by a bladder of the type found in N. stewarti 
(Hora 1930, Text-figure 8), N. hufjertjuensis (Text-figure lA) and three new species of 
Nemachilus described here from Western Tibet (Text-figures S&, 7b, 9b). The posterior 


“Hora, Joiirn. Bombay Nat Hist Soc. XXXIV, pp. 379-385 (1930). 
“Rendahl, Arkiv for Zoologi XXV, No. 11, pp. 1-51 (1933). 
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chamber of the bladder has assumed the form of the typical Cyprinid bladder and probably 
functions in exactly the same way. 

f The type of bladder found in N. hingessaniis (Text-figure IB) shows that the species 





Fjguke 1, Various types of air-bladder found in Ncmachihis (after Rendahl). Various magnified. A: 
N. hutjcrtjucnsis Rend.; B: N. hmgessanus (Kessl.) ; C: N. papillo-lahiakis (Kessl.) ; D: AT. yarkandensis Day; 
E: N. hsntschoucnsis Rend.; F: N. barhaUih (Linn.), apportion of bladder enclosed in bone; 6 = duct con- 
necting the enclosed and the free portions of the ^air-bladder ; c = anterior chamber of the free portion of the 
bladder ; d =: posterior chamber of the free portion of the bladder ; e = pneumatic duct connecting the air-bladder 
with oesophagus ; g = gut. 


has reverted again to a ground habit of life in comparatively swift currents. Its long, nar- 
Tow and thick-walled posterior portion shows that the bladder is losing its utility as a hydro- 
static organ. In this connection reference may be made to the modification of the swim- 
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bladder in species of the genus Garm^ in which the torrential species possess a similar type 
of posterior chamber. This process of retrogression is much more pronounced in N. hsut- 
schotiensis (Text-figure IE). 

The type of bladder found in N, papUlo4abiatus (Text-figure 1C), N. strmichii (Hora 
1930, Text-figure 7) and N. acuticephahis (Hora 1930, Text-figure 9) is remarkable in so 
far as the free bladder is situated very far back in the abdominal cavity and is connected with 
the bilobed anterior portion and the oesophagus by means of a long tube. In the case of 
N. acuticephahis I surmised that the position of the bladder was probably due to its burrow- 






Figure 2. Form of caudal fin in the torrential species of Ncmachihis from Western Tibet, a: Nemachilus 
gracilis Ddy X2; b: Nemachilus stolicskae {Stelnd.). X2^; c: Nemachilus tcmiicauda {Stcind.). X3j4; 
d: Nmachiks microps (Steind.). X 254. 


ing habits. This hypothesis receives support from the fact that in Fscudapocryptes lanceo- 
laius, an eel-like burrowing Gobioid fish, the bladder has shifted backwards to the anal 
region, though in the young stages, when the fish leads a pelagic life, the bladder occupies 
almost the whole of the abdominal cavity.® 

In air-breathing fishes of the families Anabantidae and Aphicephalidae, the air-bladder 
extends into the caudal region as far as the base of the caudal fin. The utility of this remark- 
able modification has been explained by me in another place (Hora, Cur. Sci. Ill, pp. 336- 
338, 1935). It seems probable, however, that the backward position of the bladder in 
N. papilloAabiatus, N. strauchii and N. acuticephalus enables them to lie horizontally at the 
bottom and obviates any tendency of the anterior part to rise. This is merely a tentative sug- 
gestion as no observations have yet been made on the mode of life of these fishes. 

"Hora, Rec. Ind. Mus. XXII, p. 646 (1921). 

®Hora, Current Science III, p. 336 (1935). 
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l^roiii the above it is clear that the form and structure of the air-bladder is liable to 
considerable variation and that the modifications noted above are definitely correlated with 
the diverse types of habitats. In view of these considerations, and also on account of the fact 
that all possible gradations exist between different types of bladders, I^am of the opinion that 
the character of the air-bladder should not be used for splitting up species into genera. All 
the same, it is a good index of the type of habitat of a particular species. 

Caudal Fm: It is well known that in most of the hill-stream fishes the lower lobe of the 
caudal fin is distinctly longer and better developed than the upper. A powerful stroke from 



Figure 3, Form of caudal fin in the lake' inhabiting species of Nemachilus from Western Tibet, a, 
Femachilus vittafus (Etckd). X3; b: Nemachilus panguri, sp. nov. X3; ci Nemachilus hutchinsoni, 
sp. nov. X‘, d: Nemachilus deXerrai, sp. nov. X3. 


such a fin would not only result in the forward movement of the fish but the differential dis- 
placement of water by the two lol)es would tend to roffite the anterior end of the fish 
^ upwards. This is probably advantageous in the case of torrential fishes when darting from 
rock to rock in shallow rapid-running waters. By the operation .of this device the fish 
actually moves with its head pointing towards the surface and thus obviates encountering 
any obstructions in its path. In the torrential species of Nemachihis (Text-figure 2), the 
caudal lobes arc either equal or the lower is slightly longer than the upper. But in the case 
of the free-swimming ^dake” species (Text-figure 3), the upper lobe is longer and better 
developed than the lower. This modification no doul>t enables these buoyant fishes to go to 
the bottom more easily and to keep the head-end directed towards the lx)ttom. The difference 
ill the form of the caudal fin is so marked in the species of the two habitats that it is usually 
^casy to separate, with its help, the specimens with a free air-bladder in the abdominal cavity. 

' Attention may be directed to the modifications of the air-bladder and the structure of 
•the caudal fin in the species of Nemachilus obtained by the Netherland Karakorum Expedi- 
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tion.® The four torrential species, N. stolic^kac, N, gracilis, N. teniiica-nda and N. microps, 
with greatly reduced bladder and with the lower lobe of the caudal fin better developed than 
the upper, were found either in small, rapidly flowing streams or in springs and -pools to 
which they resort for breeding purposes. In the specimens oi N. ladacensis from Alinazar- 
Kurghan, the bladder is like that of N. papillo-labiatiis (Text-figure 1C) and it is likely that 
the fish leads a bottom life in still or slowly flowing waters. The two lobes of its caudal 
fin are almost symmetrical, suggesting that the fish does not perform any regular vertical 
movements. 

The three species collected from the plains of Turkestan near Yarkand were obtained 
from marshes, lakes or canals and, in consequence, the bladder is considerably modified. 
The structure of the bladder of AT. yarkandensis is referred to above (p. 300) ; and that of 
Ncmackilus sp. prox. tarimensis is similar. The bladder of Nemachilus sp. from Rabat 
Utsang is like that of N. papillo-Iabiafus. It is thus seen that all the three species of 
Nemachilus from Turkestan are adapted to live at the bottom in the marshy areas and do 
not swim about much. In N. yarkandensis and N. tarimensis the upper lobe of the caudal fin 
is longer as is the case in N. vittatus {vide supra, p. 300), while that of Nemachilus sp. 
is almost symnietrical. It is thus seen that the study of the material obtained by the Nether-’ 
land Karakorum Expedition supports the hypotheses advanced regarding the ecology and 
bionomics of the species collected by the Yale North India Expedition. 


GEOGRAPHICAL DISTRIBUTION AND ORIGIN OF THE FISH FAUNA 

I have often remarked that the fish fauna of the high altitudes of Central Asia is derived 
from the fauna of the low-lying lands of the neighbouring countries, and this hypothesis 
is supported by the geographical distribution of the species and the modifications undergone 
by the air-bladder of the forms living in stationary waters at great heights. Almost all 
the species of Nemachilus found along the slopes of the Himalaya are characterised by the 
great reduction of their air-bladder, but when they enter lakes, etc., a functional bladder is 
developed once again. The three new species of the Paiiggong* complex are no doubt 
descendants of forms once living in torrential streams. When acknowledging the prelimi- 
nary determinations of the fish collected by the Expedition , Mr. Hutchinson made the fol- 
lowing observations regarding.the distribution of the new species: 

“As you will see from the map, one species (N. hutchinsoni) which now seems 
to occur in small ponds and the very small lake Tsar Tso occupies a region formerly 
filled by the great freshwater lake which represented Panggong in the late glacial 
and which extended far to the west. The species from Man (N. deTerrai) 
occurred only iit a small lagoon, cut off from the edge of the lake. I saw one 
specimen actually in the lake, almost certainly of this species, a:nd think that it may 
have been washed out from the lagoon during a rather heavy storm the night 

It is quite clear that all fish are extremely rare in lake Panggong 

itself at the present time. This is due no doubt partly to its high salt content and 
still more to its complete lack of higher vegetation which is abundant in the 

®Hora & Mukerji, Visser’s Karakorum I, pp. 426-445 (1935). 

'Hora, Rec, hid. Mus. XXIV, p. 58 (1922) ; Phil. Trans. Roy. Soc. London (B) CCXVIIL p. 268 ri930V^ 
Rec. hid. Mus. XXXVI, p. 281 (1934) . ^ > 
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lagoons. No doubt the latter are far richer in food stuffs than the lake itself. 

. In the case of the third species (N. panguri), from Tso Nyak and Pangur Tso, 

j there is no doubt that the species actually lives at present in the lakes which are 

fairly rich in vegetation^ though it also enters the streams running into them. To 
my mind there can be no doubt that all three species developed in the late glacial 
lake but only the third one has remained common in lacustrine environments, the 
others hanging on as best they can chiefly in small pools in the basin.’^ 

It is clear from the above that at the present time the Panggong Lake acts as an effective 
barrier for the distribution of various species. Further it seems probable that this habitudi- 
nal segregation may have induced the development of different species. It is likely that in 
the late glacial lake there was only one species derived from a torrential stock and that when 
the environments became restricted, it developed along different lines in different localities 
and resulted in the production of several new species.^ This supposition supports the 
hypothesis of Regan^ “that as a rule the first step in the origin of a new species is the for- 
mation of a community with a new and restricted environment, or with new habits; in other 
* words, that some form of isolation, either localization or habitudinal segregation, is the 
condition of the development of a new speciesd’ 

From the modifications of the bladder described above, it does not follow that the lake 
species cannot enter into brooks or vice versa. All species of Nemachihis are flattened and 
: adapted for clinging to .foreign objects and if ponds, pools and lakes are in communica- 
tion with brooks it is possible that the species of one habitat may enter the habitat of the 
other set of species. For instance, it often happens that torrential forms enter springs and 
pools for breeding purposes. The occurrence of a species {N. panguri) in both types of 
habitats, therefore, does not in any way help to fix its evolutionary status. 

N. vittatus seems to have developed in the Kashmir lakes and is endemic in them. 
Nemachihis stoliaskae, N. microps, N. tenuicauda and N. gracilis are widely distributed 
species. The first three are, however, restricted to the high altitudes, whereas N. gracilis 
is found as far down in the Indus as Attock.^® Almost all the species were obtained by the 
Netherland Karakorum Expedition not only from the Nubra Valley but also from the Kara- 
kash river, which now drains into the Tarim river system. Mukerji and I referred to this 
discontinuous distribution of the species, but the difficulty has now disappeared for “On the 
basis of his geomorphological studies, Dr. de Terra has reconstructed the Tertiary drainage 
pattern of the western part of the Tibetan plateau. A iiunikr of rivers ran from west to 
east, one of them occupying the present valley of the Upper Indus.”“ The close similarity 
between the torrential fish fauna of the Karakash river and of western Tibet suggests, at 
any rate, a common drainage for the waters of these two areas at no great distant date and 
lends great support to the hypothesis advanced by de Terra. Reference may also be made 
to the occurrence of N. ladacensis in Ladakh and the Karakash Valley, but it has to be 
remembered that only a few specimens of this species are known so far, and, in consequence, 
its specific limits have not yet been precisely defined. 

® Dr. A. W. C. T. Herre had a similar problem in the evolution of the seventeen species of fishes of Lake 
Lanao in the Philippines (Amer. Nat. XLVII, pp. 154-162, 1933). 

4 " Regan, Nature, CXIII, p. 569 (1924), 

^ ^“Hora, Rcc. Ind. Mus. XXXV, p. 189 (1933). 

Hutchinson, Nature, CXXXIV, p. 87 (1934). 
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SYSTEMATIC ACCOUNT 

Nemachihis stoliczkae (Steindacliner) 

1866. Cohitis stolicskae, Steindachner, Verh. Zool-bot. Ges. Wien, p. 793, pi. xiv, fig. 2. 

1868, Nemachilns stoliczhm, Gunther, Cat, Fisk Brit. Mus, VII, p. 360. 

1876. Nenmcheilus stoliczkae, Day (in part), Proc. Zool. Soc, London, p. 795. 

1878. Nemacheilus stolic^kae, Day (in part), Sci Res. 2nd Yarkand Miss. Ichthyol, p. 14, pi. v, 
fig. 2. 

” 1878. Nemacheilus stolicskae, Day (in part), Fisk hidia, p. 620, pi. civ, fig. 10. 

1889. Nemechilus stoliczkae, Day (in part). Faun. Brit Ind. Fisk I, p. 235, fig. 84. 

1922. Nemachihs stolic^kae, Hora, Rec. Ind. Mus. XXIV, p, 78. 

1935. Nemachihis stoliczkae, Hora & Mukerji, Visser’s Karakorum I, p. 429, pi. iv, fig. 4. 

The species was originally described from 12 specimens obtained from Tsho Mararai 
(Tso Moriri), a lake in the Rupshu Province of Western Tibet at an altitude of 15,500 
ft. Day^^ assigned a very wide range of distribution to this species and recorded it from 
Leh, Snima, Lukong, Chagra, Yarkand, Sarikol and Aktash. Since then it has been reported 
from widely diiferent places in Central Asia and several varieties of it have been described 
by Russian ichthyologists^^ from Eastern Turkestan (Tarim River System) and Turkestan' 
(Oxus River System). In 1922, it was pointed out by me that of the large number of 
specimens referred to N. stoliczkae by Day and now preserved in the collection of the Indian 
Museum, only those that came from Rupshu, Lukong and Chagra could be definitely assigned 
to this species. A specimen from ^‘Kashmir’’ was also referred to N. stoliczkae, but there 
seems to have been some mistake about the locality of this example, as the species appears 
to be restricted to high. altitudes. Mukerji and I have recorded this species from Leh, 
Panamik, Nungstet, Suget-Karaul and Alenazar-Kurghan after studying the material obtained 
by the Netherland Karakorum Expedition. The first three localities are on the headwaters 
of the Indus, while the last two are in the Karakash Valley whence the waters flow into 
the Tarim River. All tliese places are situated at fairly high altitudes. 

The Yale North India Expedition made collections in Western Tibet and obtained 
specimens from several places to the north-east of the type-locality. Though originally 
described from a lake,^"^ it appears to be a torrential form as it is devoid o f a functional 
air-bladder. It seems likely that the species enters lakes for breeding purposes. Several 
young specimens were obtained by the Expedition from Yaye Tso; while fully grown 
specimens were obtained from several streams. 

In view of the great confusion that prevails regarding this species, I take this oppor- 
tunity to give a detailed description with figures from freshly preserved material. 

D.3/8; A.3/S;P.13; V,8;C19 

Nemachihis stoliczkae is a long and slender species in which the head and the anterior 
part of the body are depressed; while the tail region is compressed and whip-like. The 

“Day, Proc. Zool Soc. London, p. 595 (1876); Sci. Res. 2nd Yarkand Mission, Ichthyol, p. 14, pi. v, fig. 2. 
(1878). 

“ Herzenstein, JViss. Res. Prmmiski Central As. Reis. Zool III (2), p. 14 (1888) ; Berg, Poiss des Eau.v 
Donees de UU. R. S. S., pt. ii, p. 559 (1933). 

Mr. Hutchinson informs me that he used a trawl on very favourable ground at the north end (estuary oL 
Peldo-le stream) of Tso Moriri, and found no fish. He is of opinion that the types of N. stoliczkae must ha^ 
come from a stream flowing into the lake. (This is stated to be the case in the original description. G. E. H.) 



I^KPOKT ON FTSHKS. PART T: COBTTTDAE 


307 


dorsal profile is gently, but slightly, arched and the ventral profile is straight and liori- 
zontal throughout. The head is long and narrow and broadly pointed ; its length is contained 
from 5.6-S.9 times in the total length and from 4.24.8 times in the length without the 
caudal. The head is relatively longer in the female specimens. The greatest width of the 
head is contained from 1.4- 1.6 times and its height at occiput from 1.7-2. 1 times in its length. 
The eye is almost in the middle of the head in female specimens, while in the males the 
snout is sometimes considerably longer than the postorbital part of the head. The diameter 
of the eye is contained from S.2-6.5 times in the length of the head, from 2.3-3.2 times in 
the length of the snout and from 1.3- 1.6 times in the interorbital width. The supraorbital 
margin of the eye projects slightly beyond the profile and the eyes are not visible from the 
ventral surface. The mouth is on the ventral surface considerably behind the tip of the 
^ snout; it is lunate and horizontal. The lips are thick, continuous and greatly papillated or 
striated. The posterior lip is reflected backwards so that a portion of the jaw is left bare. 
The post-labial groove is interrupted in the middle by a slight ridge. The posterior jaw has 
a sharp, evenly rounded edge. The form of the lips is a very characteristic feature of the 
species. The barbels are short and stumpy; they are as long as or slightly longer than the 
^ diameter of the eye. 

The greatest height of the body is above the pectoral fins; the depth of the body is con- 
tained from 8.2-10.4 times in the total length and from 6.8-8.6 times in the length without 
the caudal. The body is scaleless. The lateral line is complete; anteriorly it is continued 
^ over the head and divides into two branches behind the eyes. The caudal peduncle is long 
and narrow; its least height is contained from 3. 1-3.6 times in its length. 

The dorsal fin is inserted somewhat in advance of the ventral and its commencement 
is distinctly nearer to the base of caudal than to the tip of snout. The longest ray of the 
dorsal is considerably higher than the depth of the body below it; its anterior margin is 
rounded near the tip and the free border is concave. The paired fins are broad, rounded 
and horizontally placed. The pectoral is somewhat shorter than the head and extends almost 
half the way to the ventral. The ventral fin extends beyond the anal opening and in some 
cases almost reaches the anal fin. The anal fin is separated from the caudal by a distance 
equal to its own length. The caudal fin is almost as long as or slightly longer than the 
head in males, while in the females it is shorter than the head ; its length is contained from 
^ 5-5.8 times in the total length. It is slightly emarginate and has two rounded lobes; the 
lower lobe is better developed and longer than the upper. 

^ Nemachilus stoliczkae exhibits sexual dimorphism. The secondary sexual characters 
'of the male are well developed and of the type described by me^® for N. tibefanus. In the 
. males the head is relatively shorter and the snout is longer than the postorbital part of 
the head. 

In spirit specimens, the general colour is dark a]x)ve and on the sides and much lighter 
below. The head and body are mottled with numerous black spots, and in some specimens 
short, saddle-shaped, black bands are distingui.shable along the dorsal surface, especially in 
" the tail region. The dorsal and the caudal fins are spotted. The anteriormost ray of the 
dorsal fin is provided with a series of conspicuous spots. The dorsal surface of the outer 
rays of the paired fins is sometimes spotted. 

'-4 In young specimens, the whole of the body is grayish in colour, though somewhat 
” Hora, Rec. Ind. Mus, XXIV, p. 81 (1922). 
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lighter on the ventral surface. There is a series of spots along the lateral line and also along 
the dorsal surface. The fins are without any colour markings. 

Dlstrihiition. Reference has been made above to the general distribution of the species. 
Its precise range is, however, difficult to assign till the limits of the forms referred to 
N. stoUczkae from all over Central Asia are properly .elucidated. The Yale North India 
Expedition obtained specimens from the following localities in June-August, 1932 : 

Between Tangtse and Mugleb, ca 13,700 ft (L37). 1 specimen ( ^ ). 

Migpal-kongma, ca 16,082 ft (L64). S specimens {$). 

Between Chume-sang and Nyagtsu, ca 15,500 ft. (L65). 4 specimens (39 +l5 ). 

Nyagtsu, ca 15,324 ft (L65). 1 specimen ( ^ ). 

Tso-skam, ca 15,800 ft. (L77b). 1 specimen (9). 

Yaye Tso, ca 15,373 ft. (L78). 18 specimens (young). 

Remarks. Nemachiks stoUczkae can be readily distinguished by the following combina- 
tion of characters : 

(i) The ventrals extend considerably beyond the anal opening. 

(ii) The commencement of the dorsal is nearer to the base of the caudal than to the 
tip of the snout. 

(iii) The least height of the caudal peduncle is about 3-4 times in its length. 

(iv) The lips are papillated and continuous; the posterior lip is broad and reflected 
backwards. 

Bionomics. From its general build, position and form of the paired fins and the struc- 
ture of the lips and jaws, N. stoUczkae appears to be a torrential species. The absence of a 
functional swim-bladder indicates that it is a stream form and lives at the bottom. An 
examination of the stomach contents has shown that it feeds on insect larvae and algal 
growths that encrust rocks and stones. Caddis-worms, dipterous larvae, eggs (probably of 
Trichoptera) and slimy matter have been found in the stomachs of specimens dissected from 
different localities. The length of the alimentary canal is slightly greater than the length 
of the fish. Some of tlm^specimens opened have been found to harbour worms. 
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Measurements in millimetres 
$ $ 

$ 

9 

9 

9 

Total length including caudal . . . 

121.0 

106.0 

100.0 

102.5 

96.9 

84.5 

Length of caudal 

21.2 

18.8 

17.0 

18.0 

16.2 

14.8 

Length of head 

21.0 

18.0 

17.8 

18.5 

19.0 

16.4 

Width of head 

15.0 

11.5 

11.3 

12.5 

12.1 

9.3 

Height of head 

11.8 

9.2 

9.8 

10.4 

9.0 

7.8- 

Depth of body 

. . . .*■ 14.0 

10.3 

10.7 

9.8 

10.2 

10.2 

Length of snout 

10.0 

8.8 

7.8 

7.6 

8.2 

7.0 

Diameter of eye r 

4.0 

2.9 

2.8 

3.0 

3.0 

2.8 

Interorbital width 

5.5 

4.0 

4.0 

3.9 

5.0 

3.6 

Length of caudal peduncle 

23.6 

20.0 

20.0 

21.0 

20.0 

18.0 

Least height of caudal peduncle . 

7.0 

6.4 

5.5 

6.2 

5.8 

5.0 

Longest ray of dorsal 

18.0 

15.1 

14.0 

15.0 

14.8 

11.0 

Longest ray of anal * 

15.5 

13.6 

12.0 

14.0 

14.0 

■ 10.5 

Length of pectoral 

18.5 

16.0 

14.5 

15.8 

15.0' 

12.0 

Length of ventral 

15.6 

14.5 

13.0 

12.5 

13.0 

n.(. 


L66 

,L64 


L65 
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Ncmachihis gracilis Day 

1876. Nemacheilus gracilis, Day, Proc. ZooL Soc. London, p. 798. 

1878. Nemacheilus gracilis, Day, Sci Res. 2nd Yarkand Miss. Ichthyology, p. 16, pi. iv, fig. S. 
1878. Nemacheilus gracilis, Day, Fish. India, p. 621. 

1889. Nemachihis gracilis, Day, Faun. Brit. Ind. Fish. I, p. 2^7. ^ 

1898. Ncmachilus stoliezkae, Alcock (nee Steinclachner), Rep. Nat. Hist. Pamir Bound. Comm., 
p. 38. 

1922. Nemachihis gracilis, Hora, Rec. Ind. Mus. XXIV, p. 74. 

1933. Ncmachilus gracilis, Hora, Rec. Ind. Mus. XXXV, p. 189. 

1935. Ncmachihis gracilis, Hora & Mukerji, in Visser’s Karakorum, I, p. 430, pi. iv, fig. 2. 

Nemachihis gracilis appears to be one of the commonest loach of the Indus River and 
its range extends from very high altitudes to as low down as Attock in the North-Western 
Frontier Province. Few specimens of the species were also obtained by the Netherland 
Karakorum Expedition from the Karakash Valley. In the collection of the Yale North 
India Expedition, N. gracilis is represented from the following localities. The specimens 
were collected during May to July, 1932. 

Stream 1 mile of Dras, ca 10,100 ft. (K76). 6 specimens (young). 

Dras, ca 10,144 ft. (K77). 22 specimens (9 — 13 $ ). 

Spring below Kargil, ca 8,790 ft. (K81). 1 specimen ( ^ ). 

Above Leh, ca 15,000 ft. (L25). 3 specimens (young). 

between Tangtse and Mugleh, ca 13,700 ft. (L37). 1 specimen ( ^ ). 

Kyam rivulet, ca 15,500 ft. (L59). 1 specimen (young). 

Kyam, a pool below camp, ca 15,500 ft. (L 60). 1 specimen ( ^ ). 

Yalapuk, ca 13,521 ft. (L79). 2 specimens (young). 

Sta-rtsak-puk Tso, ca 14,889 ft. 4 specimens (young). 

✓ 

The above distribution shows that the species frequents pools in the course of streams, 
springs and lakes for breeding purposes as young specimens were collected from such 
localities. It is essentially a torrential species of wide range. 

N. gracilis is readily distinguished by the fact that, as a rule, the ventrals do not extend 
as far as the anal opening, the eye is almost in the middle of the head and the ventrals 
S commence in advance of the dorsal. The structure of the lower lip is also characteristic 
of the species. 

The air-bladder is of the usual reduced type, consisting of two lateral chambers enclosed 
in bone. The alimentary canal is simple and not much convoluted; its length is about three- 
fifths of the total length of the fish. The food consists of insect larvae, mostly free-living 
Diptera and Trichoptera, and of the slime encrusting rocks and stones in rapid current. 
The small, fan-shaped, horizontal paired fins, reduced air-bladder and its food strongly 
suggest that the fish lives in very fast currents. Young specimens were collected from 
underneath stones in a rivulet. 

In the mature females, the ovaries occupy almost the whole of the abdominal cavity 
^nd even the alimentary canal is flattened out. The eggs are of a fairly large size (diameter 
about 1.25 mm.). 



310 


REPORT OK FISHES. PART I ! rOBTTTDAF. 


Nemacliilm micro ps (Steiudachner) 

1866. Cohitis micraps, Steindachner, Verh. ZoolAot. Ges. Wien, XVI, p. 794, pi. xii, fig. 3. 

1868. Nemachilns microps, Giinther, Vat. Fisk Brit. Mus. VII, p. 357. 

1878. Nemachilns microps, Day, Sci. Res. 2nd Yarkand Miss., Ichthyology, p. 17. 

1922, Nemachilus microps, Ilora, Rec. hid. Mus. XXIV, p. 80. 

1935. Nemachilus microps, Hora & Mukerji, in Visser’s Karakorum, I, p. 430, pi. iv, fig. 3. 

I refer to Nemachilus microps 4 specimens, from 30 to 86 mm. in total length, collected 
by the Yale North India Expedition on the 27th of August 1932 from underneath large 
stones in the bed of a stream flowing into the west end of the Tso-Moriri lake about 14,853 
feet above sea level. The two larger specimens are females with fully developed ovaries. 
The eggs are minute and the ovaries do not extend forwards beyond the middle of the 
abdominal cavity. The air-bladder is reduced and enclosed in bony capsules, as is char- 
acteristic of the stream-dwelling forms. The alimentary canal is about as long as the length 
of the fish and the stomach contents show that the fish feeds on white, slimy stuff that is 
found encrusting rocks and stones. 

In my key to the species of Nemachilus from Central Asia in the collection of the Indian ■ 
Museum (1922, p. 73) N. microps was separated from the $ of N. yasinensis by the rela-^ 
tive lengths of the anal fin and of the caudal peduncle. In the specimens now before me 
the portion of the caudal peduncle is much less than the length of the anal fin, but in all 
other respects they agree with the other specimens in the Indian Museum collection. In 
N. yasinensis the caudal peduncle is low, while in the four specimens from Western Tibet 
it is two-fifths as high as long. In the earlier specimens, the caudal peduncle is one-third 
as high as long. These differences do not seem to me sufficient to justify the erection of 
a new species in such a variable genus. For future reference, however, I give below 
measurements of two mature female specimens. 

The species was originally described from 10 specimens, 4 from Leh and 6 from 'Thirse- 
Bach in einer Hohe von circa 16000 Fuss bei Manechan in Rupshu (Juli 1865).’' The 
specimens in the collection of the Yale North India Expedition were also collected in the 
Rupshu Province, Western Tibet. 

Measurements in millimetres 



S 

$ 

Total length including caudal 

.... 86.0 

86.0 

Length of caudal 

. . . . 15.6 

15.5 

Length of head 

.... 15.0 

.16.0 

Width of head 

9.5 

11.2 

Height of head 

.... 7.5 

7.0 

Depth of body 

.... 8.8 

9.5 

Length^of snout 

5.5 

6.2 

Diameter of eye 

2.8 

2.6 

Interorbital width 

.... 3.8 

3.8 

Length of caudal peduncle 

.... 13.2 

12.8 

Least height of caudal peduncle 

5.3 

^5.0 

Longest ray of dorsal 

.... 11.6 

12.5 

Longest ray of anal 

.... 10.5 

10.0 

Length of pectoral 

.... 12.2 

12.5 

Length of ventral 

ll.S 

11.0 
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Ncmachihis femicauda (Steindachner) 

1866. Cobilis Icnuicauda^ Steindachner, Verh. Zool.-bot, Gcs. Wien, XVJ, p. 792, pi. xvii, fig*. 3. 
?1868. Ncniac kilns Icnnicanda, Gunther, CaL Fish. Brit. Mns. VII, p. 357. 

,!922. Nemachihis tenuiemda, Hora, Rec. hid. Mus. XXIV, p. 79. 

^1935. Nemachihis temdeauda, Hora & Mukerji, in Visser’s Karakorum, I, p. 430. 

There is a single, mature, female specimen of Nemachihis temdeauda, about 62 mm. in 
total length; it was collected by the Expedition from a pool in a swamp by Sta-rtsak-piik 
Tso at an altitude of 14,885 feet. It is a small species and was originally collected from a 
small brook in Western Tibet. It is also known from Leh and the Nubra Valley. 

The ovaries occupy only the posterior half of the abdominal cavity. The air-blad der 
■is reduced and enclosed in t wo bony capsules . The length of the alimentary canal is about 
sevai-tenths of the totaf length of the fish. The food consists of Dipterous and Trichop- 
terous larvae and of insect eggs. The long and narrow caudal peduncle indicates that the 
species lives in turbulent waters.^® 

( Netmchilus vitfatus {B.Qckt\) 

1838. Cobitis vittata, Heckel, Fische Kaschm,, p. 80, pi. xii, figs. 3 and 4. 

1844. Cobitis vittata, Heckel, in Hugehs Kashmir IV, p. 382, fig. 

1922. Nemachilus vittatus, Hora, Rec. Ind. Mus. XXIV, p. 74. 

1930. Ncmachihis vittatus, Hora, Journ. Bombay Nat. Hist. Soc. XXXIV, p. 379 (air-bladder 
structure) . 

Ncmachihis' vittatus is represented by 40 specimens in the collection of the Yale North 
India Expedition; of these 33 are from the Wular Lake and 7 from a small lake at Shad- 
ipiir. iriie Wular Lake specimens were dredged at Kiuhnus. Though a lake form, 
N. vilhifus appears to he a bottoni-living .species and, in consequence, is devoid of a free 
air-bladder in the abdominal cavity. The two lateral chambers are large and lie next to 
the skin as the bony capsule is incomplete in that region. Tlie alimentary canal is four- 
fifths of the total length of the fish. The food consists of algae, mud, insect larvae, 
leeches, etc. 

The species exhibits well marked sexual dimorphism and the secondary sexual char- 
acters of the males are similar to those of the other species described in this paper. The 
gonads were ripe towards the end of April when the specimens were collected. The ovaries 
^^")ccui)y almost the whole of the abdominal cavity and the eggs are of a relatively large size. 

Of the 40 specimens obtained by the Expedition, 24 are females and 16 are males, 
giving a percentage of 60 females and 40 males. Usually the males predominate in collec- 
tions as the females are of rather secretive habits, but in this case the dredge used seems 
to have made a considerable difference in the proportional representation of sexes in .the 
collection. 

Nemachilus deTerrai, sp. nov. 
D./38;A.2/S;P.10;V.7;C.16 

Nemachilus deTerrai is a long and slender, species in which the head and the anterior 
mrt of the body are slightly depressed, while the posterior part, especially the tail region, 
m compressed and whip-like. The head is moderately long and broadly pointed; its length 

“Hora, Phil. Trans. Roy. Soc. London (B) CCXVIII, pp. 250-254 (1930). 



312 


REPORT ON FISHES. PART I : COBITIDAE 


is contained from 5. 7-6. 2 times in the total length and from 4.6-5 times in the length without 
the caudal The width of the head is contained from 1.4- 1.8 times and the height of the 
head from 1.6-1. 8 times in the length of the head. The eye is situated somewhat nearer^ 



Figure 4. Lateral view of a female specimen of Nemachilus deTerrai, sp. iiov. X iTs- 


the tip of the snout than to the opercular margin; its superior border projects slightly beyond 
the dorsal profile of the head, but it is slightly visible from the ventral surface. The diam- 



Figure 5. Alimentary canal and air-bladder of a male specimen of Nemachilus deTerrai, sp. nov. X 2X- 
a: alimentary canal; b: air-bladder. 

eter of the eye is contained from 4-4.7 times in the length of the head, from 1.4-1.8 times 
in the length of the snout and from 1-1.4 times in the interorbital width. The mouth is 
lunate and transverse; it is situated on the ventral surface somewhat behind the tip of the 
snout and is bordered by fleshy lips. The lips are . striated ; the posterior lip is interruptid 
in the middle and reflected towards the sides so that a small, triangular portion of the 


4 
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posterior jaw is left bare. The posterior jaw is sharp and shovel-like and the anterior 
jaw lies as a hood in front of it. The barbels are thin and long; the inner rostrals are as 
j long as the diameter of the eye while the other two pairs are much longer. 

Some of the specimens are heavily parasitised by worms, so that the depth of the body 
is liable to considerable variation. The depth of the body is contained from 8. 5-9.9 times 
in the total length and from 7-7.6 times in the length without the caudal. Behind the gill- 
opening and above the base of the pectoral fin, the lateral line is represented by a thin-walled, 
broad tube beyond which it is faintly marked, though it is continued to the base of the 
caudal fin. The caudal peduncle is long and narrow; its least height is contained from 
4.8-6.4 times in its length. In the male specimens the least height is either equal to or 
greater than the diameter of the eye while in the females it is considerably less. 

^ The dorsal fin is inserted slightly in advance of the ventrals and its commencement 
is considerably nearer to the tip of the snout than to the base of the caudal ; it is longer than 
the head ; its posterior edge is truncate or slightly crenulate. The paired fins are horizontally 
placed ; the pectoral fin is broad but pointed in the middle ; it is somewhat shorter than the 
head and separated from the ventral by a distance equal to half of its length. The ventrals 
extend beyond the anal opening and in some cases even beyond the commencement of the 
anal fin which extends about half the way to the base of the caudal. The caudal fin is 
longer than the head; its posterior border is concave with the upper rays considerably longer 
than the lower, 

Nemachilus deTerrai exhibits sexual dimorphism. The secondary sexual characters, 
of the male are similar to those described above for N. stolicc^kac. The difference in the height 
of caudal peduncle is also well marked in the two sexes. 

Air-bladder: The air-bladder is divided into two parts, (i) the anterior part consisting 
of two round, lateral chambers enclosed in bony capsules and connected by a short, trans- 
verse tube, and (ii) a large posterior part lying free in the abdominal cavity and connected 
with the transverse tube by a short tulie. By another .short, but broader, tube it is connected 
with the oesophagus. The posterior part is slightly constricted in the middle so that it con- 
sists of two chambers. In a specimen about 110 mm, in total length, the measurements of 


the bladder are as follows: 

Total length of bladder 25.00 mm. 

Length of posterior part 20.00 mm. 

Width of anterior part 7.50 mm. 

^ Width of posterior part 7.50 mm. 

Transverse diameter of each anterior chamber 3.25 mm. 

Length of tube between two anterior chambers — 1.00 mm. 

Length of tube between anterior and posterior parts 1-70 mm. 


The above measurements are of the bladder after its removal from the bony capsules. 

The bony capsules of the air-bladder lie just beneath the skin and are distinctly visible 
from the external surface: 

In spirit specimens the general colour of the body is pale-olivaceous. There is usually 
a black, fairly broad streak along the lateral line which is composed of a series of 
^rker blotches. In some the dorsal surface is gray so that there is a lighter stripe 
between the dorsal band and the lateral line. The dorsal and the caudal fins are provided 
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with 2 to 4 series of spots and the anterior ray of the dorsal fin is provided with 3 or 4 
black spots along the front margin. The dorsal surface of the paired fins and the anal fin 
are sometimes provided with black patches. V- 

Locality: Nine specimens of N. deTerrai were obtained by the Yale North India 
Expedition from the Man Lagoon on the 4th and Sth of July. It is an isolated lagoon 
in the drowned valley at an altitude of 14,008 ft 

Remarks: The most distinguishing feature of N. deTerrai is the great length of its 
dorsal fin. The other fins are also elongated. The form of the caudal fin is very charac- 
teristic of the species. 

Bionomics: From the extensive air-bladder in the abdominal cavity, and from the 
nature of the fins, it is clear that the fish is adapt ^ to live in st ati onary waters . The gen- 
eral facies, especially the whip-like caudal peduncle, sugg-e sts that the fishjsTTast swinime r. v 
For feeding purposes, the fish probably adheres to rocks witlTthnidp^oiAepa^^ 
scrapes off animal and vegetable matter. In the case of two specimens dissected the stomach 
was found to be full of a whitish, pulpy material without any sand or small bits of stones. 
The alimentary canal is not much convoluted; its length is about three-fifths of the total ^ 


$ $ $ 

95.0 83.0 68.0 j: 

19.0 14.8 11.5 ' 

15.2 14.0 12.0 

8.8 9.8 7.0 

9.5 8.2 6.5 

9.6 12.0'^ 8.0 

6.5 5.0 4.5 

3.8 3.5 2.8 

4.0 3.5 3.2 

20.0 20.5 16.0 

4.0 3.2 2.5 

17.0 IS.O 14,2 

13.2 12.5 9.0 

15.0 13.2 11.5 

14.0 11.5 10.0^ 

D.3/8; A.2/S; P.9; V.7; C.16 

In Nemachilus hutchinsoni the head and the anterior part of the body are depressed 
so that the ventral surface is somewhat flattened. In the tail region the body is compressed 
and whip-like. The head is short, high and broadly pointed; its length is contained from 
S.4-S.6 times in the total length and from 4.4-4.6 times in the length without the caudal. The 
width of the head is contained from 1.4-1.6 times and the height of the head at the occiput 1.6 
times in its length. The eyes are situated nearer to the tip of the snout than to the 

The abdominal portion is greatly swollen due to heavy parasitisation by worms. 



length. It would thus seem to be a flesh-eating species. 

Measurements in millimetres 


$ $ 

Total length including caudal 104.0 95.0 

Length of caudal 21.0 18.5 

Length of head 17.9 16.5 

Width of head 11.5 9.2 

Height of head 10.9 1 0.0 

Depth of body 12.0 10.5 

Length of snout 6.5 6.5 

Diameter of eye 4.2 3.5 

Tiiterorbital width 5.2 5.0 

Length of caudal peduncle 23.0 21.6 

Least height of caudal peduncle 4.8 4.3 

Longest ray of dorsal 19.8 17.8 

Longest ray of anal 15.0 14.0 

Length of pectoral 17.2 15.0 

Length of ventral 15.5 13.8 


Nemachilus hutchinsoni, sp. nov. 
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margin of the operculum; they are dorsolateral in position and invisible from the ventral sur- 
face. The diameter of the eye is contained from 4. 1-4.9 times in the length of the head, from 
4. 5-1. 7 times in the length of the snout and from 1-1.5 times in the interorbital width. The 
mouth is lunate and transverse; it is on the ventral surface not very far behind the tip of the 
snout and is bordered by fleshy lips which are continuous at the angles of the mouth. The 
ventral lip is divided in the middle almost imperceptibly. The lips are folded, fimbriated and 
covered with minute papillae. The lower jaw is sharp and horizontal, while the upper jaw 
is vertical. and lies in front of the lower. The barbels are thin and long; the inner rostrals 
are almost as long as the diameter of the eye, while the other two pairs are much longer. 

The only mature female specimen is heavily parasitised and, in consequence, the depth 
of its body is relatively greater. In the male specimens the depth of the body is contained 
^ from 7.7-8 times in the total length and from 6.2-6.6 times in the length without the caudal. 
The lateral line is well developed above the base of the pectoral fin beyond which it is incon- 



Flgure 6. Lateral view of a female specimen of Nemachilus hutchinsoni, sp. nov. Nat. size. 

spicuous. The caudal peduncle is long but fleshy; its least height is contained from 4.4-5. 1 
times in its length. The least height is either greater than or equal to the diameter of the 
eye; in the female specimen the least height is considerably greater than the diameter of 
the eye. 

The dorsal fin is inserted in advance of the ventral s and its commencement is consid- 
erably nearer to the tip of the snout than to the base of the caudal fin; it is somewhat longer 
than the head but this character is more marked in the female specimen. The posterior 
margin of the fin is almost truncate. The paired fins are horizontally placed and are broadly 
pointed in the middle. The pectoral is shorter than the head and is separated from the 
-^ntral by a considerable distance. The ventral extends beyond the anal opening and almost 
fk'aches the anal fin which extends half way to the base of the caudal fin. The caudal fin 
is somewhat longer than the head; it is slightly emarginate with the two lobes broadly 
rounded. The upper lolie is better developed and longer than the lower. 

Nemachilus hutchinsoni exhibits sexual dimorphism and the secondary sexual charac- 
ters of the male are similar to those of the other species discussed here. The mature male 
and female specimens are from two different localities so one cannot be certain that they 
belong to the same species. A male specimen has been selected as the type of the species. 
Attention may be directed to the fact that in the female specimen the caudal peduncle is 
Velatively deeper and the dorsal fin longer than is the case in the males. 

^ Air-bladder, The airj>ladder is of the usual Diplopliysid type. The anterior part is 
dumbbell-shaped and is enclosed in two boiiyTapsuKswmletir^ part, which is deeply 
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Figure 7. Alimentary canal and air-bladder of a male specimen of Nemachilus hutchinsoni, sp. riov. X 4. 

a : alimentary canal ; h : air-bladder. 

constricted to form two chambers, lies free in the abdominal cavity. The two anterior 
chambers are connected by a short tube and the anterior and posterior parts of the bladder 
are connected by a short tube. In a male specimen about 90 mm. in total length the 


measurements of the bladder are as follows: 

Total length of bladder 21.60 mm. 

Length of posterior part 18.40 mm. 

Width of anterior part 7.00 mm. 

Width of posterior part 4.80 mm. 

Transverse diameter of each anterior chamber 3.20 mm. 

Length of tube between two anterior chambers 0.66 mm. 

Length of tube between two parts of bladder 0.90 mm. 
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The above measurements are of the bladder after its removal from the bony capsules. 

The bony capsules are incomplete in the part where they touch the skin so that their 
^fDosition can be readily made out from the external surface. 

In spirit specimens the general colour of the body is pale-olivaceous. A series of fairly 
broad blotches is present along the lateral line and in some specimens they unite to form 
a longitudinal band. Along the dorsal surface, especially in the tail region, there are a 
number of saddle-shaped bands. The dorsal surface and the sides are further irrorated with 
small black dots. The dorsal and the caudal fins are provided with two to three broad bands. 
The anal and the ventral fins are provided with one or two bands each. 

Localities: In all six specimens were collected by the Yale North India Expedition 
during June 1932 from the following localities: 

-j 

About 3 miles west of Mugleb, ca. 13,525 ft. (L35). 1 specimen (young). 

Pond between Durbuk and Tangtse, ca. 13,000 ft. (L36). 3 specimens ( cJ ). 

Tsar Tso, ca. 13,950 ft. (L39). 1 specimen (young). 

Pool isolated from the river at Lukimg, ca. 14,164 ft. (L40). 1 specimen ( 9 ). 

It is seen from the above that the species occurs in pools, and small lakes. 

Bionomics: The species is adapted for life in stationa ry w at ers of lakes where its wd l 
devel oj>ed,j .ir-bladcler enal jles it . to swim about , freely at different depths . It feeds on insect 
Jarvae and pupae that encrust rocks and stones. Its horizontal, paired fins enable it to adhere 
to rocks and its lower jaw appears to be capable of acting as a shovel for rasping oflf 
encrusting organisms. The alimentary canal is a simple tube without many convolutions 
and its length is about three-fifths of the total length. The eggs are small and the ovaries 
extend right up to the anterior end of the abdominal cavity. 


M easiirements in millimetres 



9 

$ 

$ 

S 

Total length including caudal 

110.0 

94.0 

90.0 

89.0 

Length of caudal 

20.S 

18.5 

17.0 

15.5 

Length of head 

19.5 

17.0 

16.5 

16.0 

Width of head 

12.2 

11.0 

11.0 

11.0 

'Yieight of head 

11.9 

10.5 

10.5 

10.0 

Depth of body 

17.0 

12.2 

11.5 

11.0 

Length of snout ■ 

6.9 

6.5 

6.0 

6.0 

Diameter of eye 

4.0 

4.0 

3.6 

3.6 

Interorbital width 

5.0 

4.2 

4.0 

5.5 

Length of caudal peduncle 

22.0 

20.5 

19.5 

18.0 

Least height of caudal peduncle 

5.0 

4.0 

4.0 

3.6 

Longest ray of dorsal 

21.5 

17.0 

16.0 

17.5 

Longest ray of anal 

16.5 

12.0 

12.5 

12.6 

Length of pectoral 

17.5 

15.5 

15.0 

15.0 

Length of ventral 

J 

15.5 

13.2 

13.2 

13.5 

- j 


L40 


L36 
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Nemachilus panguri, sp. nov. 

D.3/8;A.2/5;P.9; Y.7;C.16 ' y 

The build of Nemachilus panguri is more or less of the same type as in the two pre- 
ceding species. The head and the anterior part of the body are somewhat depressed while 
the tail region is slightly compressed and whip-like. The head is moderately long and 
broadly pointed anteriorly; its length is contained from S-5.6 times in the total length and 
from 44.6 times in the length of the caudal. The width of the head is contained from 
1.78-1.9S times and the height of the head from 1.73-1.76 times in its length. The position 
of the eye in the length of the head is varialile; the upper margin of the orbit is slightly 
raised above the dorsal profile of the head and the eyes are not visilde from the ventral sur- 
face. The diameter of the eye is contained from 4-5 times in the length of the head, froniy- 
l.S-2 times in the length of the snout and from 1-1.1 times in the interorbital width. The 
mouth is small, lunate, transverse and horizontal; it is situated on the ventral surface slightly 



Figliee 8. Lateral view of a female specimen of Nemachilus panguri, sp. nov. from Tso Nyak, X fK’- 

behind the tip of the snout and is bordered by fleshy and papillated lips. The lower lip* is 
interrupted in the middle. The posterior jaw is sharp, truncate and horizontal. The three 
pairs of barbels are fairly w'ell developed; the inner rostrals are as long as or slightly longer 
than the diameter of the eye while the other two pairs are much longer. 

The depth of the body is contained from 9-lO.S times in the total length and from 
7.3-8.6 times in the length without the caudal. Behind the gill-opening and above the base 
of the pectoral fin, the lateral line is represented by a thin-walled, broad tube beyond which 
it is faintly marked to the base of the caudal fin. The caudal peduncle is long and narrouw 
its least height is contained from 5. 3-6. 5 times in its length. In both the sexes the leap 
height of the caudal peduncle is usually less than the diameter of the eye, Imt in soine 
female specimens it is greater than the diameter of the eye. 

The dorsal fin is inserted slightly in advance of the ventrals and its commencement is 
either equidistant between the tip of the snout and the base of the caudal or nearer to the 
tip of the snout than to the base of the caudal; it is almost as long as the head; its posterior 
border is slightly arched. The paired fins are broad and horizontal ; the pectorals are pointed 
in the middle, especially in the males. The pectoral fin is considerably shorter than the head 
and is separated from the ventral by a distance almost equal to half of its length. The ven- 
trals extend beyond the anal opening and reach the base of the anal fin. The anal fin is 
similar in shape to the dorsal. The caudal fin is almost as long as the head; it is sliglrtly 
emarginate with the upper lobe considerably longer and better developed than the lower. 
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Figure 9, Alimentary canal and air-bladder of Nemachilus panguri, sp. nov. X 5. a: alimentary canal of a 
male specimen; h: air-bladder of a female specimen. 

, Nemachilus panguri exhibits well-marked sexual dimorphism. The secondary sexual 
'*^iaracter.s of the male are similar to thovse of other Nemachiloicl fishes of Central Asia. 

^ Air-bladder: The air-bladder of N. panguri is similar to that of N. deTerrai. In 
a female specimen about 95 mm. in total length, the measurements of its various parts were 


as follows : 

Total length of bladder 26.6 mm. 

Length of posterior part 19.0 mm. 

Width of anterior part 6.7 mm. 

Width of posterior part 5.8 mm. 

Transverse diameter of each anterior chamber 3.0 mm. 

Length of tiilie between two anterior chambers 0.9 mm. 

Length of tithe between anterior and posterior parts of bladder 1.4 mm. 


The above ineasurements are of the bladder after its removal from the 
bony capsules. 
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The bony capsules of the air-bladder lie just beneath the skin and are distinctly visible 
from outside. 

The ground color of the spirit specimens is pale-brown, the dorsal surface being some- 
what darker than the ventral. There are patches of dark colour along the lateral line and 
saddle-shaped bands along the dorsal surface. These colour markings are more pronounced 
in the younger specimens. The head is grayish above and pale-yellow below. The dorsal 
fill is provided with 4-5 dark bands in the adult while in the smaller individuals there may 
be only one or two bands. The ventral and the anal fins are also similarly marked. The 
caudal fin is provided with 3 broad bands, but in young specimens only one broad, 
prominent band is present in the middle of the fin. 

Localities: Several specimens in N. panguri were collected by the Yale North India 
Expedition in August 1932 from the following localities: A' 

Pangur Tso, ca. 14,203 ft, (L 74). Several young, half-grown and adult specimens. 

Tso Nyak (L 71a) . Several young, half-grown and adult specimens. 

Remarks: Nemachilus panguri seems to be a very close ally of N. deTerrai from 
which it differs in proportions, especially of the eye and the dorsal fin. Though the differ- 
ences do -not seem to be markedly specific, it is better to regard the two species as distinct 
in the present state of our knowledge of the fish fauna of Western Tibet. ^ 

Bionomics: Like the two preceding species, N. panguri is also adapted to live in sta-« 
tionary waters where it can dart from place to place with the help of the whip-like caudal 
peduncle or make vertical movements with the help of the large swim-bladder. The stomach 
contents of a male specimen consisted of Chironomid larvae with their sandy and calcareous 
cases. The alimentary canal is only slightly convolute; its length being seven-tenths of 
the total length of the fish. 


Total length including caudal . . 

Length of caudal 

Length of head 

Width of head 

Height of head 

Depth of body 

Length of snout 

Diameter of eye 

Interorbital width 

Length of caudal peduncle — 
Least height of caudal peduncle 

Longest ray of dorsal 

Longest ray of anal 

Length of pectoral 

Length of ventral 


Measurements in willmefrcs 
S 

73.0 
12.6 

13.0 

7.1 
7.5 

7.4 

4.8 

3.2 

3.5 

15.8 

2.5 

14.0 

10.5 

12.9 

11.2 


s 

3 

9 

84.0 

98.0 

58.0 

IS.S 

18.6 

11.0 

16.0 

19.6 

H 

8.2 

11.0 

4- 

9.1 

11.5 

'6.5 

8.0 

10.9 

5.8 

5.9 

8.0 

3.8 

3.2 

4.0 

2.5 

3.5 

4.2 

2.5 

18.0 

20.2 

13.0 

3.0 

3.8 

2.0 

16.1 

19.2 

11.0 

12.0 

12.S 

12.2 

14.5 

14.5 


12.9 

14.1 

7.8 



REPORT ON FISHES. PART I : COEITIDAE 


321 


Botia hirdi Chattdhuri 

'1909. Botia hirdi, Chaudhuri, Rcc. Ind. Mus. Ill, p. 339. 

.1922. Both hirdi, Hora, Rcc. Ind. Mus. XXIV, p. 319. 

The Yale North India Expedition collected a dozen specimens of Botia hirdi at Srin- 
ag'ar during' March 1932. The specimens vary from 86 mm. to 138 mm. in total length. 
The colour pattern on the body is subject to considerable variation. 

In 1922, I assigned Day’s B. gcto to the synonymy of B. hirdi, but on an examina- 
tion of the material from the Eastern Himalayas it loecame clear that Day’s form repre- 
sented a new species,^® differing from B. hirdi mainly in the nature and form of its head. 

^ Hora, Rcc. Ind. Mns. XXXIV, p. 571 (1932). 
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Explanation of Plate XII. 

NcmachilHs from Western Tibet 
Nemachilus hutchinsoni, sp. nov. 

1. Lateral view of a male specimen, x 

2. Ventral surface of head and anterior part of body of same, x 

Nemachilus panguri, sp. nov. 

3. Lateral view of a male specimen, x Yz. 

4. Ventral surface of head and anterior part of body of same, x 1^2. 

Nemachilus deTerrai, sp. nov. 

5. Lateral view of a male specimen, x 

6. Ventral surface of head and anterior part of body of same, x 1J4. 

Nemachilus sfoHcckac (Steindachner) 

7. Lateral view of a male specimen, x 1}4. 

8. Wntral surface of head and anterior part of body of same, x lj4- 
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IV. — The Sieond Catfish, 

SiLONiA siLONDiA (Hamilton). 

Contents. 

Tut, rodiic'iiion 

NoinoiichiLuro and Sy.sictnatic* Position 
Hynoiiyniy and Description 
liionoinicK and J^Nsliing Notes 
A('ki)owI('.dgnicnts 
Hinti of Bercrcnces 
3^]xplanation of Plato 

Introduction. 

Ainon^' a. gi*eat varieiv of Tndiaii Catfishes, there are four 
S'peunt'^H, vi^., Bllonia silondia> (Ham.), Pangasius panga^in.s (Ham.), 
BagariuH hagarius (Ham.) and Wallagotiia at hr (IBlocb), ■which 
uttixin a size of ahout live to seven feet in length, and on account 
of Huu]’ voruca’ous habits and powerful build are sometimes called 
‘.Frt'shwaitu’ Sharks’. Tlie.y cause considerable damage to fisheries 


* Idihrmlu'd wilih pcn’inisHion of tlu' Director, Zoological Burvey of India, 
a M'yea's {Cope/ia, p. 98, dune 1938) lias restricted the use of the generic 
dciuun illation WalUttjo to IP. dinema Blocker and has included the Indian 
Hpecies in his ncw’gctuis Wallagonhu 
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and are very undesirable in sevei*al respects, Huwevei*, they pro-^ 
vide considerable sport to aiigiers, and are regurdt3d game iishes of 
no mean value. The present article deals with tlie Silond tlaiitisii, 
which is perhaps the most 2 >^^verful of all the four spticit^s oiui- 
nierated above and whose iiesli is certainiy more jwized than tliafi 
of the others. Tiie following three articles will be devoted to the 
treatment of the three other so-caJled freshwater sJiarks. 

NomenglatuPwE and Systematic Position. 

Hamilton (3)^ who discovered the Silotid Chittish for science, 
named it Phnclod us siloudia, but later workers regarded Ji a, mil ton’s 
Fimclodus as a generalised, composite genus aaid S 2 )lit up his group 
of 38 species into several genera. Swain son (6) removed ilie tirsi 
two species of Hamilton’s Flmolodns — P. silondia and ik chandra- 
'tnara, to a new subgeims Silonia of Ageiiiosus {sic) which was 
defined as follows : — 

‘Body of equal iliickness with the head, which is uob. dilated; eyes vcr;y 
large; cirri two, very minute; adipose dorsal very small, oval; gill-membi’ane 
ten-i'ayed; ventral fm beneath the first dorsal; caudal fin slightly lunate.’ 

The two species included by Bwaiiison under Silonia, S. 
lurida Sw. ( = P. silotuUa Ham.} and S. diapliina Bw. ( = ik chandra- 
mara Ham.), are quite different from each other, except that both 
were characterised by Hamilton as only two barbels. 

P. silondia is, however, designated a- '!■• i\pi; of tlie species and 
it is to the fishes of this kind that the generic di‘signation of 
Silonia is now applied. 

Probably being unaware of Swainson’s classification, Cuvier 
and Valenciennes ( 1 ) also proi^osed a new genus Silundia for the 
same two species of Hamilton’s Fimclodus and cLaracterised it as 
follows : — 

‘Jjes Biloiidies soiit des siliiroides, voisiucs des Bagres, a petiUs UUi lisso, 
fort semblable a ceUe des schilbes, i tres-petite nageoire dorsalu adij)euHe, a 
longue nageoire anale, qiii n’ont quo deux barbiilotis luaxillaires, ct tellemeiit 
petits, qu’il faiit de Fatte-ntion pour des decoiivrir. Bears rayons branchiosteges 
sont au noinbre de douze. Leurs dents de maclioires, sur uii on deux rangs 
seiileinent, sont plus lougiies et moius semees que .dans ies autres siluroidos. 
Nous n’en conuaissous bicn qu’ime espk‘e le fimelodus silundia de Buchanan; 
uiais il me parait que le pimelodus chandrajnara d\i menie auteur s’en rapproche 
au moins beaneoup.’* 

_ . Cuvier and Valenciennes changed the specific name of Silond to 
Silundia gangotica and the later workers adopted this name without 
any reference to Swaiiison s earlier work. A.s Silo'}iia Swainson 
has priority over Silundia Cuvier and Valenciennes, in accordance 
with the International Eules of Zoological Nomenclature the species 
must now be designated as Silonia silondia (Hamilton). 

As recognised here Silonia is a monotypic genus. Some authors 
have regarded Sykes’ (7) ilgieneiosws c.hildvcni as a doubtful mem- 
ber of this genus but 1 (4) have placed it in a separate genus 
Silonopangasius Hora. Day (2) described a new species of 


' Numerals in tluek type within brackets refer to tlio serial niunbors of the 
various publications listed in the bibliography at the end of the paper 
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Siluyidia, 8. sykosii, from Deccan and was doubtfully of the opinion 
that it may be synonymous with Bykes' child reiii. In the col- 
lection of the Zoological Survey of India there is a considerable 
material of the Deccan form. Though both the species possess 
caniniform teeth which project outside the mouth-opening, Silotio- 
])(i}iya8ii(H childrcni has two pairs of barbels while Silonia siJondia 
has only one pair. The structure of the air-bladder is also differ- 
ent in the two species. Moreover, the Deccan form rarely exceeds 
a foot and a half in length. 

Taylor, Day, and Bridge and Haddon described the air-bladdei* 
of 8. sllondia,^ but theii* accounts differ greatly from one another. 
On dissecting a number of specimens of various sizes it was 
observed that the form of the air-bladder undergoes considerable 



Text-fg, 1. — Air-Bladder, associated skeletal stnictrires, and dentition of Silonia 
silondia (Ham.). 

a, Alr-]>ladder of a specimen f58 imn. in length without caudal. x3; h. Air- 
bladder of a specimen 13i inni. in length without caudal. x3; c. 
Air-bladder of a specimen 237 mm. in length without caudal. x2J-. 
The portion shaded by section lines represents a strong fibrous structure 
by whicli tlie bladder is attached to the neiglibouring skeletal elements; 
d. Air-])lad(ler of a specimen about 1.070 mm. in length without caudal, 
xj. The bladder from the right side is removed to show the nature 
of the bones to which it is firmly attached; e. Liongitndinal horizontal 
section of the air-bladder shewn in d. x The portion shaded by 
section lines represents the solid, fibrous part of the bladder, while its 
cavity is shaded black with dots; /. Upper dentition of a specimen 237 inm. 
in length without caudal. Nat. size. 

changes during growth. I reproduce here (text-fig. 1) four drawings 
of the air-bladders of specimens 58 mm., 131 mm., 287 mm. and 


^ Tor references to the accounts of Taylor, Day, and Bridge and Haddon 
see the synonymy of the species on page 141. 
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1,070 mm. in length without the caudal, resj)eotively. In both 
the earlier stages the iorm eorresi‘)onds with that described by 
Bridge and Haddon, while that of the third specimen approaclies 
the tyj)e described by Day. Fortunately, Taylor noted ^ that his 
specimen was about 8 pounds in weight, so lie was certainly deal- 
ing with a much larger specimen than those examined either by 
Day or by Bridge and Haddon. Taylor’s description more or less 
corresponds with the form of the bladder of the largest specdinen 
examined by me. Nair (5) has recently given an ac^count oLthe 
changes in the internal structure of the air-bladder of Silonia 
silondia during growth. 

The genus Silonia may now be defined as follows ; — 

The body is elongated and compressed. The head and body 
are covered with soft skin. The head is of moderate size and is 
rounded anteriorly. The median fontanel extends throughout the 
length of the head. The occipital process is sharply pointed 
posteriorly and there is a considerable space between it and the 
basal bone of the dorsal fin. The eyes are situated laterally behind 
the angle of the mouth and are visible both from above and below; 
they are provided with circular adipose lids. The mouth is 
anterior, wide and obliquely directed upwards. The lower j,aw is 
somewhat longer than the upper and broadly pointed in the middle. 
The teeth in the jaws are large and caniniforrn; they project out- 
side the mouth-opening. There is a continuous U-shaped band of 
villiform teeth across the palate. The lips are well developed near 
the angles of the mouth and are continuous. The post-labial 
groove is widely interrupted in the middle. The nostrils are 
situated wide apart and are slit-like; the anterior nostrils are along 
the front edge of the snout while the posterior ones are placed 
backwards and inwards. There are only two small maxillary 
barbels which lie in grooves and are liable to be overlooked. The 
dorsal fin is situated considei’ably in advance of the ventrals; it 
is provided with a moderately developed bony spine which is 
roughened externally and serrated internally. A small adipose 
dorsal is present in the last fourth of the body lengtli. The anal 
hn is very long. The pectoral fin is j^rovided with a strong, bony 
spine which is roughened externally and serrated internally. The 
pelvic fins jocssess 6 rays each. The caudal fin is dee])ly forked. 
The gill-openings are wide. The gill -membranes are deeply 
notched; tlaey are united with each other but are free from tbe 
isthmus. There are 11-12 branehiostegal rays. The air-bladder is 
greatly reduced, thick-walled and uniform in the earlier stages; it 
has its long axis transversely disposed and lies across the body 
of the anterior, modified vertebrae. It is not enclosed in bone 
but is supported laterally by the transverse processes of the fourth 
vertebrae. 

Genotype:— Silonia lurida Swainson 1SS8- Pmclodiis silondia 
Hamilton 1822. 

Distribution: — Same as of the only species, vide infra, p. 148. 

Relationships: — Silonia belongs to the family Schilbeidae of 
the order Siluroidea, This family is represented ^ by a number of 
genera both in the Oriental and the Ethiopian Kegions. As I (4) 
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have remarked elsewhere Bilonia with one pair of barbels is probably 
a ])i*iinitive form in the family, though owing to its highly preda- 
ceous habits it has developed large caniniform teeth in both the 
jaws. .Its close allies are represented today by forms like Pangasia- 
noilon (hievy of Siam and Indo-China, and Bilono pang asms Hora 
of Southern India. The former, like Bilonia, grows to a very large 
sizt3, while the latter rarely exceeds a foot and a half in lengtli. 


Syfonymy and Description. 

Si Ionia silondia (Hamilton). 

1822. Phnelodus silondia, Hamilton, Fish. Ganges, pp. 160, 375, pi. vii, 
fig. 50. 

1830. Pinielodtis silondia, Taylor, dh^anings in Science, p. 171 (air-bladder). 

1838-39. Silonia lurida, Swainson, Xat. Jlist.. Fish., etc., i, p. 345, fig. 85; 
ibid., ii, p. 305. 

1840. Silundia gangetica, Cuvier & Valenciennes, Hist. Nat. Poiss., v, 
p. 49, pi. ccccxxvi. 

1853. Siltmdia gangetica, Bleeker, Verh. Bat. Gen., xxv, p. 118. 

1858. Silundia gangetica, Blyth, Proc. As. Soc. Bengal, p. 28. 

1863. Silundia gangetica, Bleeker, Ned. Tijdsclir. Dierk., i, p. 108. 

1864. Silundia gangetica, Hfmtlier, Cat. Fish. Brit. Mvs., v, p. 65. 

1873. Silundia gangetica. Day, Bap- Frcshw. Fish Fisheries lyidia and 
Burma, p. 2G9. 

1876. Silundia gangetica, Day, Journ. Linn. Soc. London, xii, p. 570. 

1877, Silundia gangetica. Day, Fhh. Lidia, p. 488, pL cxiv, hg. 3. 

1877. Silondia gangetica, Beavan, Freshw. Fish. India, p. 136. 

1889. Silundia gangetica. Day, Faun. Brit. Ind. Fish., i, p. 145, fig. 62. 

1894. Silundia gangetica. Bridge & Haddon, Phil. Trans. Roy. Soc. London 
(B), clxxxiv, pp. 222, 223 (air-bladder). 

1937, Silonia silondia, Hora, Curr. Sci., v, p. 352 (affinities and distri- 
bution). 

1988. Silonia silondia, Nair, Rec. Ind. Mus., xl, pp. 5-11, 6 figs, (air- 
bladder). 

Vernacular Names: — Sihin (Bengal, for young and half-grown), 
Dlifnn (Bengal, for larger specimens); Bilondia-vaclia (Calcutta); 
Bilan (Dinajpore and Eungpur); Baikar (Gorakhpur); Bilond (Pun- 
jab); Jidnng and Bilond^ (Ooriah and Bengali). 

In the higher Bengali dialect this species is known as Bilandha 
while its Sanskrit names are BUendhra and Bilindha {vide PTamil- 
ton’s list of Bhagalpur fishes). 

B. 11-12; D, 117; A. 40-46; P. 11-13; Y. 6; C. 17. 

Bilonia silondia is herring-shaped in its younger stages, but in 
the adult condition its belly becomes very bulky. The dorsal and 
ventral profiles are almost equally arched in the young individuals 
(text-fig. 2 and plate), but iti full-grown specimens the ventral 
profile is greatly arched (text-fig. 3). The length of the head is 
contained from 5*0 to 5*8 times in the total length and from 4*0 
to 4*6 times in the length with the caudal. The head is propor- 
tionately shorter in the larger individuals. The width of the head 
is about two-thirds of its length. The depth of the body undergoes 
considerable variations with age; it is contained from 4*7 to 7*4 
times in the total length and from 4*0 to 6*0 times in the length 
without the caudal. The eyes are lateral in position and are 
visible both from above and below; the diameter of the eye is 
contained froni. 3*1 to 4*4 tipaes in the length of the head, from 
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1-2 to 2*0- times in the iiiterorbital width and from 1-0 to 1*5 
times in the length of the snout. Proportion aiie.ly the iiro 

raueh smaller in larger individuals. The eyes art', ])rovided with 
narrow adipose lids. The liead is provided M'iih a median fontaiud 
along its entire length which is shallow in fi‘oii{. aaid sonunvliat 



Text-fig. 2. — Lateral view of a young specimen of Silonia silondia (Ham.) 

72 mm. in total length, collected from the river Hooghly in November 1937. 

deeper behind. The occipital process tapers to a fine point pos- 
teriorly; it is thrice as long as broad and is separated from the 
basal bone of the dorsal fin ]),y a considerable distance. The month 
is slightly ascending. The lower jaw is broadly pointed in tlie 
middle and is somewhat longer than the upper. Tliere is a pair 
of small maxillary barbels which lie in grooves and do not extend 
beyond the eyes. The teeth in the jaws are caniniform and 
arranged in two series in each jaw; those of the outer series in- 
variably project beyond the mouth-opening. The teeth on the 
palate are villiform and are arranged in a [T-shaped band. 

The dorsal fin is considerably, but not wliolly, in advance of 
the ventrals; its forward position is more marked in the young 
than in the full-grown specimens. The dorsal spine is rather 
slender; it is rugose anteriorly and finely serrated posteriorly in 
its upper portion; it is about two-thirds the length of the head. 
The pectoral fin extends beyond the origin of the ventrals in 
young and half-grown specimens, but in larger specimens it does 
not reach to the base of the ventrals. The .pectoral spine is 
similar to that of the dorsal fin. The adipose fin is small, but 
well-marked; it is situated above the posterior portion of tlie anal 
fin. In younger specimens it is in the posterior quarter of the 
length of the i)ody, w^hereas in a fully mature specimen it lies in 
the posterior fiftli of the body length. The ventrals just reach the 
anal opening and are separated from the anal fin by a short dis- 
tance. The caudal fin is deeply forked; both the lobes are of 
equal length. The least height of the caudal peduncle is contained 
from 1-4 to 1*7 times in its length. 

Colouration : — According to Hamilton (3) ‘The back is of a 
dusky green colour; and, although the sides are like silver, the 
fish has a dirty lurid appearance, with a shade of livid hue. The 
back and tail fins are greenish, the others are white.’ Some time 
after the fish is removed from water the back assumes a neutral 
tint while the ventral surface and sides become silvery. The 
opercle is shot with orange and yellow which is continued forwards 
to the mouth-opening. The iris is of an orange colour. The dorsal 
. [ 6 ] 
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fin is of a liglit neutral tint; the. pectoi’al fin is also of the same 
colour but is provided with an orange band at the base. The 
ventrals are slightly tinted witli orange. The anal fin is light* 
purple with an orange band at the base. The adipose fin is of a 
purple colour. The tail fin is much darker and at the base is 
provided with a band of light Indian red colour. 

In young specimens, below 4 inches in length, the dorsal and 
the pectoral fins ai'Vf'r preservation in spirit are cleei)ly stained 
with black. The posterior margin of the caudal fin and a con- 
siderable part of its superior lobe are also stained with black. 
These colour marks gradually fade away during growth. 

Distribution : — Day in his Fishes of India states that this 
species is found in the ‘Estuaries of India and Burma, ascending 
liigh up the larger rivers to nearly their sources’. The collection 
in the Indian Museum contains no specimen of 8. silondia from 
Burma. Prof. F. G. Meggitt, at my request, sent to the Museum 
a collection of the local Rangoon fishes, but this species is not 



Text-fig. 3. — Photograph of a large specimen of Silonia silondia (Ham.), 
50 inches in total length, purchased from the Calcutta market. 


represented in that collection. It may also be noted that Vinci- 
guerra (8) in his account of tlie fishes of Burma does not record 
this species. It seems doubtful, therefore, whether the species is 
actually found in Burmese waters.^ If, however, it occurs in 
Burma, it will be wortlnvhile to make a detailed study of the 
Burmese specimens and to compare them with the Indian examples 


^ Macdonald (Jouni., Bombay Nat, Hist. Soc.^ xxxiii, p. 306, 1929) records 
the occurrence of Silund {Silunditi gangetica) in the higher reaches of the 
Irrawadi river. 


[U 



144 


[Sept. 1938. 


Jour,, Bom. Nat. Hist. Soc.j Vol. XL, No. 2 

to see the effect of isolation on them, as was found to bo the 
case in EutropiicJithys vacha (Ham.) and Olu'pi^oitia gama (Mam.) 
[vide the second and the third articles of this seih^s). 

In South India Silonia sihmdia is replaced by the allied form 
fiilonopangasius, and from the information a-vailable it se.oins 
jn’obable that Silonia is restricted only to the Indo-Chiugchic basin 
of Northern India. 

As the body j^roportions vary considerably with growth, 
I give below in inches the measurements of a specinaui 
over 4 feet in length (text-fig. 3). The measureiucnts are only 
approximate. 


Measureineiits in inches. 

Total length without caudal 

Length of caudal 

Length of head 

Length of snout 

Diameter of eye 

Depth of body 

Length of pectoral 

Length of dorsal 

Length of ventral 

Length of anal base 

Length of caudal peduncle 

Least height of caudal peduncle 

Distance between tip of snout and origin of first dorsal 
Distance between tip of snout and oxdgin of veiitrals 
Distance between ventrals and anal fin 
Distance between rayed dorsal and adipose dorsal 


42' .S 
7‘5 
8*0 
2‘5 
VI 

12-5 

6-7 

6-5 

4*5 

14- 0 
6'0 
3-7 

15*5 

15- 5 
8'0 

17-0 


Bionomics and Fishing Notes. 

Humilton (3) notexi that Silonia silondia Ms vo'y common in 
the Gangetic estuaries, and is considered by the natives as good 
eating. It commonly grows to three feet in length, and occaision- 
ally to twice that size.' This species is a common food fisli of 
Bengal and in the Calcutta markets large quantities of this fish 
are sold. The majority of the specimens, as stated by Hfirnilton, 
are below three feet in length. 

It is a voracious feeder and does considerable harm to the 
fisheries. The young specimens, below 4 inches in length, col- 
lected from the river Kooghly w^ere found feeding on prawns, 
young fish, etc. wdiile the largest specimen examined had full- 
grown ililsa ilisha (Ham.) in its stomach. The stomach is a 
large bag-like structure about twice as long as broad (text-fig. 4); 
the alimentary canal is only slightly convoluted. In a young 
specimen about 93 mm. in length, the length of tlie alimentary 
canal was about 80 mm. In a specimen 50 iuclios long, ilio 
stomach measured 11 inches in length and 5*5 iuc-hes In breadth. 
The length of tlie intestine was (>2 indies. 

Silonia silondia probably breeds in the rainy season as young 
specimens from three to eight inches in total length were found 
to be fairly common in Novcniber-December in the ctaiclies from 
the river ITooghly at Nuwabgungo about 20 miles above Calcutta. 

[ 8 ] 
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Ill the list, of Oomklijiui* fisbe^s Haiuiltoi] iiolcnl iukUo* liailair iluii 
‘in this district it is said never io exceed six iiu'lu^s in hnif^'iir. 

rresuinably Lhunilton was in { lorakhpur 
alter raiipy stiason w’luui iJu‘, young' lisb 
are ccjinnion in It also S(‘.e.ins 

pi'obable tliat Hllonid ascanids rivto's lor 
l)reeding [)in‘poses and wlu'ni libc waters 
tali aften* tlu^ rains if Ixu'.onu^s strajidcal in 
large ])ools in IJa' npixn* ri^*i(bu‘s of liu', 
]*iver. ]b*incif>aJly it is an i‘slnarine lisli. 

Tlu' Hilond (\‘d.lish is a^ v<‘iy gani(‘. lisli 
and figids well. It rnajiaaii.s l'li(‘. saaiK'. 
lype of baI)Ltal.s as (loonoh, but pi‘(b(n’s 
stronger stnauns and cbaii' vs'hiic' deip) 
waters. The usual btiii. is a, spoon or a 
bsli, but specimens have, also been (aiught 
on a MaJiseer fly and provided good sport 
witli this tackle, also. 

Though J^ilonia .^ilofulia is primarily a 
iiuviatile fish, il- (am Mourish in tanks and 
large resiawoirs as wcdl. In the Bottling 
Tanhs of t]u‘ (lalcutlia (lorporation Water- 
works ai. hulia i.h(‘, specit^.B is very connnon 
and attains a, larger siz(\ Ii> entf'.rs thoBc 
rt‘, servoirs in the egg or hirval stage.s. ITorn 
a. pra,cii(%‘d fislunh^s ])oinii of vit'^w iiiS eulti- 
v'aiion should b(‘ disc^ouragcul, as it is very 
desirue.tiv(‘ to othta- types (d* (alible fishc‘,s. 



Text-fig. 4. — Alimeiiiai'y 
canal of Silonia .Hlondia 
(Ham.), 


A C K NO W n W 1 ) CiTM H N '1’ B . 

The Bombay Natural History Bo(h(4y vany kindly nuid('. a grant 
towards the cost of tla^. illusirations a,nd for this I ofie.r my^ sincun'c^ 
thanks to the authoriti<^s of t]i(‘. So(d(dy. Mr. K, B, Misra, m.bc., 
my assistant in the ZooIogi(ail Bnrv(‘y of India., has h(Ip(‘(l mi^ in 
the preparation of tabh'S of naaisinamaadiS and for this I am 
indebted to him. The illnstirations vvann'. pi't^.punal by Babu B. 
Bagchi with his usual skill and cart^ inuhw my supcu’visiom 
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Expoanation OB Plate. 

('olour Hkclfh of the lateral view of a specimen, 214 iniri. in iongtli without 
eaiidal, of Silonia silondia (Hamilton) from the river Hooglily. 

1 t !.^ after Iho lisii is taken out of water its colour is golden, but 

it i:i i<'- The lish then hecuines blue-backed with a white belly. 
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ON A FURTHER COLLECTION OF FISH FROM THE NAGA HILLS.^ 


By Stoder Lal Hora, B.Bo,, F,R,8,E,, F,NJ,, Assistant Superinten- 
dent, Zoological Survey of India, Calcutta. 

Early tHs year Dr. B. PrasLad and Dr. B. Ciiopra paid anotlier visit 
to tlie Sfaga Hills, and availed tLem selves of the opportunity to make 
a further oollectiou of fishes. The greater part of the material, which 
comprises 129 specimens, was obtained from the streams of the Barail 
Range over which crosses the road from Imphal to Silchar, a part of the 
Naga Hills^ the fauna of which had not been investigated so far. 

The following are the streams of the Barail Range from which collec- 
tions were made : (i) Laimatak River, 32 miles from Imphal, (ii) Irang 
River, 51 miles from Imphal, (iii) Khathalo stream near Hongba, (iv) 
Barak River between hTongba and Kalanaga, and (v) Makru River, 87 
miles from Imphal. The waters from this part of the Naga Hills drain 
into the Barak River, which is a tributary of the Brahmaputra. From 
the collections before me all the streams appear to be large hill-streams 
with rocky beds and fairly deep waters. 

Collections were also made by the Zoological Survey party at two 
places between Kohima and Imphal : Zekwara in the neighbourhood 
of Khezobama and at - Karong on the ridge separating Naga Hills from 
the Manipur Valley. The waters from these two places drain ultimately 
into the Brahmaputra. 

Besides, there are a few specimens, belonging to Qarra naganensis, 
Danio naganensis, Danio dangila, Psilorhynchus homaloptera and Nemo- 
chilus, Jcangjuphhulensis, of which the locality labels were torn to bits in 
transit and, in consequence, the precise habitat cannot now be given. 
Of these, D. naganensis and N. hangjupJchulensis are known only from 
the ChindwiCL drainage system and it seems likely that the party also 
made collections from areas whence the waters drain into the Chindwin 
River. Psilorhynchus homaloptera is known from the Brahmaputra 
system, Garra naganensis is found in both the Brahmaputra and the 
Chindwin systems, while Danio dangila is a widely distributed species. ‘ 

According to the localities enumerated above the collection may be 
arranged as follows : — 

1. Zekwara, Naga Hills. 28.i.36. 

i. JBanliua hendeliais (Ham.) 1 spednim (28 mta,). 

ii. Oreinus niolesworthi Ciiandhtiri 5 specimens (98-120 mm.). 

2. Karong, Naga Hills, 5.ii.36. 

i. Barbus clavatiia . . 18 specimens (126-192 mm.). 

^ For a conxprt^hensive report on the fish fatina of the Naga Hills see Hora Mn]«,eiji, 
Mac. Ind. JfM.?., XXXVIT, pp. 381-404, 6 text-figs. 1 pi. (1935). 

® Tt may again he pointed out that for the purpose of this paper under the name 
“ Naga Hills is included all the country inhabited by the Naga tribes and not merely 
the <h8triot to which the name is officially applied. Xh© part of the Barail Range 
traversed by the party of the Zoological Survey is under the ManipuV State and is inha- 
bited by the Hacha Nagas of whom the Kaburi is the predominant type. 

[ 317 3 « 
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3. Laimatak Eiver, Implial-Silchar Eoad, 8.ii,36. 

i. (McOloll.) . . I Hpocimen (171 mm.). 

ii. Barbus progeneAw McOlell. . . .1 Bpecimerx (137 mm.), 

iii. Barilkis bendeliais {K&m,) . , . 4 speoimeaB (123-147 mm.). 

XV. Barilius barila (Ham.) . . . .11 Hpc^dmeiis (105-145 tiT«J.), 

V. PsilorJiyTichis liomalojxtiim ^Tukci’ji 1 npecimon (10(1 mm.), 

i. Iraag Eiver, Implial-Silckar Eoad, ll-13.ii,36. 

i. Barbus davatus MoClell. . 5 Bpcoimcais (107-157 mm,). 

ii. B(^rbus progeneins MoOlidL 4 specimons (107-202 mm.). 

iii. Crossochilus latius (Ham.) 3 spocmioriS (133-143 mm.). 

iv. Garni gotijla {Qxxxy) . I Bptioinmn (200 mm.). 

V. Barilius hendelisis (Ham.) 1 ispeciraen (09 min.) 

vi. Barilius barila (Ham.) . 16 spocimons (99-162 inm.), 

5. Kkattalo stream near Xongba, Imphal-Silckar Bead, 13.ii.36. 

i. Silunis cocMnchmexisis Ciiv. & Val. 2 speeimeus (108-200 mm.). 

ii. Barbus hejcagonolepis MaGhll. . 12 Bpectmons (1 13-280 mm.). 

Hi. Garra 7}aganensis Hora.. . . . 2 siiOcimeuB (124-126 mm.). 

6. Barak Eiver between Nongba and Kalanaga, Impbal-Silcbar 
Eoad. 13.ii.36. 

■ i. Barbus progmeius MoClcll, . . ,1 specimen (710 mm.). 

ii, Barbus for (Ham.) . .... I specimen (491 mm,). 

’ iii. Labeo dyocheilus (McClell.) , . .2 specimens (1 complete 

672 mm., one head of a 
still larger specimen), 

7* Makru Eiver, Impbal-Silcliar Eoad. 18.ii.36. 

i. Barbus hexagonohpis (McGlell.) . . 6 spc(‘imcns (126-183 mm.), 

ii. Garra naganensis 'Rom . . . .1 specimen (113 mm.). 

Hi. > Ophicepha'lus gachua Rexm. . . . 3 specimens (88-152 mm.). 

8. Locality nnknowii. 

i. Qarra naganensis Rom ... 3 specimens (72-91 mm.). 

ii. Banio {Danio) naganensis Chaudliuri I specimen (ea. 160 mm.). 

Hi. Banio {Danio) dangila {Ram.) . 20 specimoas (25-46 mm, 

without caudal), 

iy. Psilorkynchiis liomalopfera Hora <fc Mukerji 1 specimen (70 mm,). 

y. Nemachilus hangjuphJiulensis Hora , 2 specimens (56-73 mm.). 

Of tbe 18 species represented in tke recent collection 5 — Silums 
cochincMnensis, Pseudecheneis sulcatus, Labeo dyocheiluSy Barbus pro- 
geneius^ and Garra gotyla — are recorded from tkis area for the first. time. 
Tbe last species was, kowever^ obtained by Dr. Murray Stuart (Hora, 
Rec. Ind. Mus.y XXII, p. 743, 1921) from tbe Xortb-eastern border of 
Burma and' the Xaga Hills, but it can now be definitely included in the 
fauna of the latter district. The range of S. cochincMnensis extends 
from the Eastern Himalayas (below Darjeeling) through Assam hills 
and Burma to Cochin China, Fukien and Hainan. Pseudecheneis sUlcatus 
is found in Assam, and Northern Burma and westwards its range extends 
to the Darjeeling Himalayas. Labeo. dyocheilus was described from 
the Brahmaputra in Assam but since then it has been recorded’ from 
Hardwar, Simla and the- Sind hills. Barbus progeneius was described 
from the Brahmaputra but its identity had been confused with B. tor. 
Garra gotyla is found along the Himalayas from the Debra Dun hills 
to Assain and Burma. 

^ Including the collection under report, the fish fauna of the Naga 
Hills comprises 49 species distributed among the following families : 
to Siluridae, 1 to Bagridae, 1 to Amblycepidae, 4 to Sisoridae, . 24 to 
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Cyprinidae, 2 to Psilorhynchidae, 11 to Cobitidae, 1 to Mastaoembelidae, 

3 to Nar^didae and 2 to Opliicepbalidae, 

Tlioiigli most of the species represented in the collection do not call 
for any comments, it has been possible to elucidate the chief distinguish- 
ing features of the large-scaled Barbels of Assam — B, hexagonolepis, 
B, tor (=B. hexastichus)^ B, 'putitom and B, progeneius. The study of 
a large specimen of Laheo dgoeheilus has also enabled me to clear up 
the specific identity of this species and to distinguish it from the allied 
L, dero, ^ The Burmese and Siamese specimens of L. dero are separated 
into a distinct species L. devdevi, sp. nov. Further it is shown that 
Mukerji’s Assamese and Burmese form ” of Crossochilus latius is 
restricted to the Burmese drainage systems and tliat in the parts of Assam 
drained by the Bralimaputra only the typical form of the species is found. 
In view of the structural difierences between the two forms and their 
restricted ranges of distribution the name burmanicus is proposed here 
for the Burmese form. Observations are also offered regarding varia- 
tion in structure or colouration of Silums cochinchinensis and Pseude- 
cheneis sulcatus. The record* of Psilorhynchus homaloptera from a 
different part of the hTaga Hills is also ^ of special interest, as it shows 
that the species is not strictly localised in its distribution. 

The following vernacular names were noted down by the party : — 

1. Khotavu Angami : Oreinus molesworthi Chaudhuri. 

2. Kha suang : Pseudecheneis sulcatus (McClelL). 

3. Tau pompoi : Psilorhynchus homaloptera Hora & Mukerji. 

4; Them ga : Barilius bendelisis (Ham.) and B, harila (Ham.). 

5. Kha goi : Barbus elamtus McClelL 

Kha means fish corresponding with the Burmese Nga. Tau means 
stone and pompoi means ' to stick to Tau pompoi is thus a very appro- 
priate name for Psilorhynchus homaloptera, Goi means ^ serrated like 
a .saw thus Kha goi means a fish with the dorsal spine serrated like a 
saw, a very significant name for Barbus elamtus. These fish names 
indicate the great familiarity of the local people both with the habits 
and structures of the fishes inhabiting their part of the Naga Hills. 

. SILTJRIDAE. 

Silurus cochinchinensis Cuvier & Valenciennes. 

‘ m 

1929. Silurus cochinchimTwis, Prastad & Mukerji, Ind, Mus,, XXXI, 
p. 171. T 

Khathala streaut near Xongba, Impbal-Silchar Eoad. 13.ii.36. 

Silurus cochinchinensis is represented by two adult specimens, about 
200 mm. in total length, in the recent collection of fish from the Naga 
Hills. In this species there are only two mandibular barbels and, in 
consequence, it is placed in the genus Parasilurus Bleeker by certain 
ichthyologists. Day^ and Gunther^, however, did not attach much 
importance to this character and their contention is now fully borne 


^ Day, Pish. India, p* 481 (1877). 

* Otiuther, Cat, pish, pHt. p. .32 (1864). 
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out by tlio discovery of 3 pairs of barbels^ in tlio yoxmg stages of Silurus 
asotus Lim., the genotype of Pamsilurus. In the course of growth, 
however, one pair of nxandibnlar barbels is absorbed. 

Usually there are 2 to 4 soft rays in the dorsal fin which, in the case 
of well preserved specimens, are invariably enveloped in thick skin. In 
both the specimens under report the dorsal fin is totally absent and no 
vestige of it can be made out externally. It would thus appear that no 
taxonomic value can bo attached to the presence or absence of a vestigial 
dorsal fin in the case of Siliirid fishes. 

S. cochinchinensis was originally described from Cochin China, but 
it has since been found in Burma, Assam, and Darjeeling Himalayas 
towards the west and in Hainan and Fukien towards the east. It is 
a small species growing to about 8 or 9 inches in length. 

SISOEIDAE. 

Pseudecheneis sulcatus (McClelland). 

1923. Pseudechmeis sulcatus, Hora, Mec. Ind. Mus,, XXV, p. 44. 

Laimatak River, Imphal-Sileliaf Road. 8.ii.36. 

Only one example of Pseudecheneis sulcatus, 171 mm. in total length, 
was collected by Drs. B. Prashad and B. Chopra in their recent visit 
to the Naga Hills. It corresponds with specimens from other localities, 
excepb that it is much darker in colour and the lighter bauds across the 
back are fewer and shorter. 

The range of the species extends from the Darjeeling Himalayas 
and the Assam hills to Upper Burma. 

CYPRINIDAE. 

Labeo dyoch^lus (McClelland). 

1889. Cyprinus (Labeo) dyocheilus, McClelland, As. Res., XIX, pp. 268, 330, 
pi. XXX vii, fig. 1. 

1877, Lahex) dyocheilus. Bay, Fish. Irhdia, p. S40, pi. exxx, fig. 1. 

Barak River between Kongba and Kalanaga, Imphal-Silohar Road. 

13.ii.36. 

Labeo dyocheilus and L. dero (Ham,), are similar in several features 
and as their respective ranges of distribution more or less coincide they 



Text-fig. 1. — Lateral view of a stuffed specimen of Labeo dyocheilus (McClelland). 
X ^g-. 

are liable to be confused with each other. Though the original accounts 
of the species are inadequate for the determination of their precise specific 

1 Atoda, Douisugahu ZassU, XLVXI, p. 228, (193.5) [text in Japanese] ; Kimura, 
^Journ. Shanghai Sci. Inst., sec. 3 III, p. 105 (1935). 



] 936 ,] 


321 


S. L. Hora : Fish of the Naga Hills, 

limits, the specimens referred by Day to the two species and now 
preserved in the collection of the Indian Museum show that ho was 
familiar^ with the differences between them. According to Day’s 
descriptions, the two species may be differentiated as follows : 

“ Laheo diplostomus (L. dero). Laheo dyochmlus, 

i. 6-7 rows of scales below lateral lino to 5 rows of scales below lateral line to base 

base of ventral. of ventral. 

ii. Longtli of bead height of body Length of head 5-5 J, height of body 3|: 

5-5 J in total length. to 4| in total length. 

iii. Diainetor of eye 5-6^ in length of head. Diameter of ©ye 6-9 in length of head, 

2^-3 in interorbital width. 3|-5 in interorbital width. 

iv. Snout with a groove and without lateral Snout without a groove® and with distinct 

lobes. lateral lobes. 

V. Mouth rather narrow . , . Mouth wide. 

Vi. Upper m,argin of dorsal deeply concave Upper margin of dorsal slightly concave 
in the adult. in the adult. 

Vii. Pectoral does not extend to ventral, Pectoral reaches ventral, and the latter 
nor the latter to anal. base of anal. 

I have studied these differences in reference ta the material in the 
Indian Museum and find that the proportions of various parts vary 
considerably with age in both the species, except that the interorbital 
space is relatively much broader and the eyes smaller in L. dyocheilus 
than in L, dero. The number of scales below the lateral line is also a 
good diagnostic character for distinguishing the two species. The nature 
of the snout offers a useful character, especially in adults. In L. dyocheilus 
the front part of the snout, doraally, laterally and ventrally, is studded 
with pearl organs or spiny tubercles, whereas in L. dero they are, when 
present, fewer in number and totally absent from the ventral surface of 
the head. Along with the appearance of large pearl organs a deep 
groove is develo ped on the snout of L, dero, e s pecially in the males. The 
prolongation ofthe j^nterior doradTr-a-ys in Z7."’Serolsalso'^^ with 

the development of the pearl organs in the males, while in L. dyocheilus 
there is no such correlation. It is thus seen that marked sexual dimor- 
phism is also a feature of L, dero, Eeference may here be made to. an 
.interesting case of sexual dimorphism found by Mukerji and myselP 
in the case of Barbus chagunio (Ham.). 

The examination of a large series of specimens has shown that the 
two species can be readily distinguished by the nature of the dorsal 
surface of the free portion of the lower lip. In L. dero, as indicated 
already,^ this surface is studded with large tubercles, whereas .in L, 
dyocheilus there are series of ridges instead of tubercles or papillae. This 
difference in the structure of the lower lip is noticeable both in the young 
and adult specimens of the two species. 

McClelland remarked that his L, dyocheilus “ is found in the clear 
active currents of the Brahmaputra from Middle Assam to the rapids at 


1 All the spe(‘.imons determined by Day as L, diplostomus and now preserved in the 
collection of the Indian MtAsenm are referable to L. dero (Ham,.)- 

® Day noticed a Sind specimen with a depression across the snout. 

^ Hora & Mnlterji, Journ, As. Soc. Bengal (N. S.) XXTII, pp. 137-139 (1933). 
*Hora & Mukerji, Bee. Ind, Mus,, XXXVIII, p* 142 (1936). 
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the extremity of the valley, but appears to bo equally unknown in 
mountain torrents, and sluggish rivers and- jecls in the ]>lainB. ” This 
indicates that the species is to bo found in deeper parts of swift flowing 
rivers, like the Brahmaputra. Drs, Prashad and Chopra obtained the 




Text-fig. 2. — Lateral view of head and anterior part of body of Lahe& dtro (Ham.) and 
L<^beo dyo€htil%ia McClelland, showing general form of head and aiTange- 
' ment of tubercles. 

a. Laheo dero (Ham.), ca, Hat. size ; b. Labeo dyochdlus (McClell.h 
X ca. J. 

o 

two specimens noted above in similar situations in the Barak Eiver. 
i. defo, on the other hand, is found at the sides of torrential streams in 
shallow waters and is caught in large numbers with the help of cast nets. 
Probably on account of these differences in the habitats of the 
two species, we find that L. dero is well represented in Museum collec- 
tions whereas L, dyocheilus is rather rare. Both the species are of great 
economic importance, X. dero growing to a length of about 18 inches and 
i. dyocheilus to 3 feet or more. The largest specimen of the former 
in the collection of the Indian Museum is 17 inches and of the latter 
26 inches. 
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Mukerji’s^ observations on L. dyocheilus were unfortunately based 
on inadequate material in tlie collection of the Indian Museum which 
then consisted of only three specimens, one from Simla, one from 
Hardwar, and one from the Abor Hills, Assam. ^ As the species was 




TjaXT-rjco, 3. — A poj'tioii of dorHal wurfaco of fclic free lower lip of Labeo dero (Ham.) and 
Laheo dyochmhts (McClelL). X 61. 
a. Laheo (Ufo (MMtt.) I h. Laheo dyocLeAlus 


orijijinally described from Assam, Mukerji regarded the Assamese 
specimen as foma typica and remarked : These two specimens from 
the Western Himalayas do not appear to me to represent the true L. 
dyocheilus so far as I am able to judge by coniparison, with the Abor 
specimen, which I consider to be the typical form of L, dyooheilus* It 
seems probable that the Western Himalayan form of the species is 
distinct.’’ In conformity with the conclusions recorded above specimens 
received from the Darjeeling Himalayas were referred by Mukerji and 
myself to the typical form of L. dyooheilus. 

The presence of two large specimens of L. dyocheilus in the collection 
under report made mo examine the previous material once again and 
it was found that the Simla and Hard war specimens represent Labeo 
dyocheilm^ while all the other specimens from the Darjeeling Himalayas, 
Assam, Burma and Siam are roferrablo to the allied species L. dero and 
its Burmese form. Of the typical L. dero Mukerji and I® had recently 
collected a large number of specimens iu the Dehra Dun hills. The 
four apecimeijs of L. dyocheilus seem to agree in almost all particulars, 
but as they greatly differ in size no real comparison can be made 
between them. 

The position with regard to L. dero is different. This species 
is represented by a large number of specimens collected from the Ganges 
and the Brahmaputra drainage systems and from the Bttrnrese drainage 
systems. There are two specimens from the Kashmir Valley also. The 
differences noted by Mukerji in the Eastern Himalayan and Assamese 
specimens (Brahmaputra drainage) and the Burmese and Siamese 
specimens show that here again we have a condition similar to that of 
Crossochilus latius {vide infra) and it seems advisable to regard the two 
forms as distinct species. The Burmese and the Siamese form which 
differs from the typical specimens of L. dero in having a somewhat 
shorter head, bluntly rounded snout with the depression across it less 


^ Mukorji, Journ. Bombay Nat, Biat, JSoc., XXXVII, pp. 55-59 (I9S4:). 
« Ohaudhuri, Bee. Ind. Mua., VIH, p. 249 (1913). 

® Hora & MuWji, Bee, Irtd, Mus.-, XXXVUt, p. 142 (1936). 
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marked, 4041 scales along the lateral lino aud 13 in a transvorao serioa 
between the bases of the dorsal and ventral fins (versus 4044 along the 
lateral line and 16-17 rows between the bases of the dorsal and ventral 
fins) and 19-21 scales round the caudal peduncle (versus 22-23) may bo 
called li. devdevi, thus associating its name with that of Mr. Dev Dev 
Mukerji who first noticed these differences. 

The Kashmir specimens seem to differ from both L. dero and L. 
devdevi, but the material is not sufficient to discuss their true relation- 
ships. They had better be kept separate as L. diplostomus (Heckel)^ 
for the time being. 


Crossochilus latius (Ham.), 

1934. Grossochilus latius (forma iymca), Mukerji, Journ, Bombay Nat. Mist. 

JSoc., XXXVn, p. 52. 

Irang Biver, Imphal-Silehar Boad. 13.ii.S6. 

The specimens of Crossochilus latius hitherto collected from Assam 
(Manipur Valley‘^ ; Tizu. River, Xaga Hills^) have been referred to the 
Assamese and Burmese form as recognised by Mukerji (op. cit.). The 
three specimens recently collected from the Naga Hills, however, belong 
to the tjTpical form known from the Brahmaputra^ and the G-angetic® 
drainage of the Himalayas. It would thus appear that the term 
Assamese form ” is ambiguous, for within the political limits of Assam 
both the forms are met with. When, however, the distribution of the 
two forms is considered with regard to the various drainage systems, 
it is found that the forma typica is restricted to the Brahmaputra and 
the Gangetic systems, whereas the form burmanicas (this new specific 
name is proposed for the Assamese and Burmese form of Mukerji) is 
found in the various drainage systems of Burma — ^the Ohindwin, the 
Irrawadi^ the Salween'^, etc.^ The two forms differ mainly in their 
lepidosis and the relative length of the head. Even superficially they 
appear to be quite distinct, and it seems desirable to denote them by 
different names, as has been done already by Mukerji^ for the Punjab 
form. 


Laege-scaled Barbels of Assam. 

In Bengal and Assam the vernacular names Mahasaula, Makaseer, 
Tora, etc., in which reference is made to the large size of the head or 
scales, are indiscriminately applied to several species of large-scaled 
Barbels which are usually confined to the rapid and clear currents of 
the larger rivers at the bases of mountains. The confusion has become 
worse on account of the sportsmen having either adopted local names 


lyMukerji, Mem. Oonnecticai Acad. Arts. S Sci., X, p. 329 (1936), 
v/Hora., Bee. Ind. Mm., XXII, p. 183 (1921), 
vAHora & Makcrji, Rec. Ind. Mus., XXXVII, p, 389 (1935). 
v^ajAilton, Fish. Ganges, p* 345 (1822). 

AHora & Mukerji, Rec. hid. Mua., XXXVIII, p. 143 (1936). / 

« Mukerji, Journ. Bombay Nat. Mist. Soo., XXXVII, p..52 (1934f 
’ Vinoiguerra, Ann. Mus. jStor. Nat.. Genova (2) IX, p. 280 (4890)* 
e Mukerji, Rec. Ind. Mu^a., XXXIV, p. 283 (I93»). - , 

•Mukerji, Mem. OonneeUcut Acad. Arts <& Bak, X, p. 331 (1936). 



1936.] 


S. L. Hoea : Fish of the Naga Hills. 325 

or called their catches representing various species as Mahseer. Unfor- 
tunately, the ichthyologists, not having sufiacient material of the various 
torma at one place for examination, have also thought it convenient to 
lump together several forms under Barbus tor. Recently Mukerji and 






а. liHiteral vio'w of a young specimen of Barbus tor (Ham.)* X J. 

б . Lateral view of a young spooimen of Barbus putitora (Ham.), xi* 
0. Lateral view of a young specimen of Barbus pro^msms M^oCleila^ 


X f., 

d. Lateral view of 
KoOlielland. X 


a yotmg specimen of Barbus Tie;xag,onol0pi8 


Tlxe number of scales along the lateral line, the lepidosis between the bases of the 
dorsal and pelvic has and also- fiie nature of the last dorsad spj^e aare edbowan in eaA ease* 
Tho above oharaoters help to differentiate these closely aUied species. 
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,I\ as a result of field observations in the Dehra l)un hills and an examina- 
tion of a largo material in fresh condition, were able to define the speoific 
limits of the three species of such carps described by Hamilton in his 
Gangetic Fishes — B, futitora^ B, mosal and B. tor. The material brought 
back by Drs. Prashad and Chopra from the Naga Hills now affords an 
opportunity to discuss the identity of the forms described by McClelland 
from Assam. 

In his '' Indian Cyprinidao ” McClelland recognised 5 species of 
large-scaled Barbels, viz,, Barbus hexasiichus {=Cyprinm tor Ham,), the 
Lobura of the Assamese ; B. progeneius, the Jungha of the Assamese ; 
B. macrocephalus, the Burapetea of the Assamese ; B. hexagonolepis, 
the Bokar ot the Assamese and B, megalepis {"-=Oi/prinus mosal Ham,). 
The first 4 species were studied in the field either by Griffith or McClelland 
himself and large series of each seem to have been examined. Of B, 
megalepis McClelland observes : 

“ Tiic only Bpeoimcn of thin speoicB J have seen k (sontaincd in a small collection 
of fishes presented to tho Booiety by Mr. Hodgson. Its principal difference from the 
last described [i?. hexagonolcpi((\ consists in its having a longer head, which is narrower 
and more compressed at the snout.” 

The Mosal was found by Hamilton in the Kosi Biver and McClelland 
surmises that Mr. Hodgson’s specimen also came from the same area. 

Regarding Hamilton’s Gyprinus putiiora, McClelland made the 
following observations under B, hexagonolepis : 

“ There is still another large species Oyp. pipatora^ Bxich. closely allied to the ijreccd- 
ing Barbels, which according to Buchanan attains nine feet in length ; it has the 
following rays in its fins, 

B. 11 : B. 15 ? V. 9 : A. 7 : G. 19. 

Tho head is said to bo blunt, oval, and small, with a protractile mouth, and tho scales 
to terminate with a notch behind. Tho first of these characters would seem partly to 
refer it to B. hexagonolepue, while tho notch at the apex of tho scales is only appanmt 
in B. macrocepJiahia . There is no drawing in Buchanan’s collection of tho species alluded 
to, and as his description is not sufficiently clear, we must for tho iwscnt consider Cyp, 
piiuiora as a doubtful species.” 


Barbus tor (Hamilton). 

1922. Gyprinus tor, Hamilton, Fish. Ganges, pp. 305, 388. 

1839. Barbus hexasiichus, McClelland, As. XIX, pp. 269, 333, pi. xxxix, 
fig. 2. 

1936. Barbus tor, Hora & Mukerji, Bee. Ind. Mus., XXXVIJI, p. 139. 

Barak Biver between Xongba and Kalanaga, ImphahSilchar Boad, 13.ii,36. 

In tlie collection under report Barbus tor is represented by a single 
specimen about 49 cm. in length. Mukerji and I {op. cit.) have already 
referred to the distinguishing features of this species, i.e., the red colour 
of its fins when alive (a character referred to by McClelland also : “ with 
the tips of fins a more decided red ”) ; small head, shorter than depth 
of body (about 4 or more than .4 times in total length without the caudal) 
and deeper body, (its height being less than 4 times in the total length 
without the caudal). In the young or half-grown specimens that 1 had 


iRora & Mukerji, Bee, Ind, Mus., XXXVIXI, pp.439— 142 (1936). 



3^7 


1936.] S* L. Hora : Fish of the Naga Hills, 

hitherto examined, the lips were of the normal type, without any pendu- 
lous lobes, but in tlxe specimen from the Barak River both the lips are 
reflected backwards throughout their extent and produced into broad 
lobes in the middle. Neither Hamilton nor McClelland noticed such 



\ ,, 

a condition of the lips in this species. Day^ figured a specimen as B. tor 
from Soxith India (Canara or Malabar) in which the condition of the lips 
corresponds with the specimen from the Barak River. In Day’s figure 
the height of the body is almost equal to the length of the head which 





6 —Lateral view of head and anterior part of body of the specimen illustrated 
in text-hgur© 5, showing the nature of the hypertrophied upper and 
lower lips. X 


is not tlie case with, the Assamese example. It seems very probable 
that in the Peninsula the species is represented by a relatively slender 

form. 


iBay, Msh pk %. 1 (1877). 
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McClelland observes that tbe figure of this species in Buchanan’s 
collection of Ms. Drawings refers to B. frogeneius and not to this species. 
The drawing referred to is 121 of volume IV of the Ms. drawings^. From 
the nature of the dorsal spine, which is very hard, bony and long, and 
the red colouration of the distal parts of the pectoral, ventral and anal 
fins it seems almost certain that the species figured is B. tor and not B. 
jprogeneius. The figure is, however, inaccurate in so far as the size of 
the head is concerned. A small lobe of the lower lip is shown in the 
figure, but such a structure is found in several species, including B. tor 
though McClelland observed it only in his B. progeneius. ( 


Barbus progeneius McClelland. 

1839. Barbus progeneius, McClelland, As. Res., XIX, pp. 270, 334, pi. Ivi, fig. 3. 
Laimatak River, Impial-Silcliar Road. 8.ii.36. 

Irang River, Imphal-Silchar Road, ll-13.ii.36. 

Barak River between Nongba and Kalanaga, ImpbalMSilcbar Road. 13.n.36, 

In characterising Barbus progeneiuSy McClelland was greatly influ- 
enced by the character of the lower lip which, in the adult, is produced 



Text-pio. If . — Lateral view of a stuffed specimen of Barbus progeneius MoOlolland. 

. _ _ X 4. 

into a median, fleshy lobe. As this character is common to B. tor 
{vide supra) , B^ putUora, and certain South Indian forms, this species 
has not usually been recognised as distinct. In the present collection 
from the Naga Hills there are 6 specimens ranging in length from 113 
to 710 mm. which represent B. progeneius and it is now possible to give 
the distinguishing features of this species. 

llcClelland defined the species as follows 

** Length of the head to that of the body as one to three j scales large and rounded, 
posteriorly ,• twenty-six along each lateral line, and six from, the base of each ventral to 
the dorsum,. Fins short. The number of rays are, 

B. 12 : P. 16 ; V. 9 : A. 7 : C. 19. 

The head^is long and much compressed, the mouth is narrow and smaE, and from 
the lower lip a fleshy appendix is extended, by which it is distinguished from the neigh*- 
bouring species.’* 

The long, compressed head And short fins ate very characteristic of 
B. progeneius. The dorsal spine is less developed than in B. tor. The 
length of the head is almost equal to the depth of the body. In adult 
specimens the median lobe of the lower Mp is reflected backwards and 
the middle portion is podwed into a tongue-like flap. The tip of the 


* ^ H-ora, Mem. Mm., IXy 189 There is also another unfinished drawing 

(No. 125a) of the same species ; this seems! to- have been added later on. This drawing 
was published by Gray in his lUuatrations ef Indian Zoology, 11, pi. xcvi, fig. 1 (1830-34). 
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snoiit is fleshy atirl produced into a more or less circular flap. The upper 
lip is fleshy but not produced as in B. tor. 



TiiiXT-Fra, B. — Later Jvl view of head and anterior part of body of the specimen illustrated 
in text'figure 7, showing the nature of the hypertrophied snout and 
lower lip. x |. 

Noti, — T he upper lip is fleshy, but not hypertrophied. 

Ill the shape of the head this species shows considerable resemblance 
to JB. putitoraj but the form of the latter is more graceful (height of body 
considerably less than length of head), the dorsal spine more bony, the 
head relatively longer, the snout more blunt and the eyes proportion- 
ately smaller. The median lobe of the lower lip is well developed even 
in the young of putitora. 

In its weak dorsal spine progeneius resembles B, hemgonolepis, 
but besides the hezagonal form of the exposed surfaces of the scales 




Tkxt-fw. a,— Ventral surface of head and anterior part of body of Barbm progenevus 
MoCIoUand and Barbus hesoagonoUpis McClelland. Nat. size, 
a. Barbus hexagonolepis McOlell. j 6, Barbus progeneius McClelland. 

the latter possesses a widely interrupted labial groove, about 28 scales 
along the lateral line and 7 between the bases of the dorsal and ventral 
fins (against 26 along the lateral line and 6 between the bases of the dorsal 
and ventral fins in B. progeneius) and the barbels longer than the 
diapaetei: of the ejfe. In the young of B, progeneius there is a blaek streak 
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behind the gill-openings, but the general body colour m lighter than 
that of B. hexagonolepis. 

The alimentary canal is only 1‘3 times as long as tln^ fish and this 
shows that it is more or less a carnivorous species, 

Barbus putitora (HaTnilton)d 

1822. Oyprmvs pulitarru Hatniltoii, pp. SOS, SS8. 

1822. (Jy'primis 'mosaic HaTnilton, ihi<L, pp. SOO, S88, 

18S9. Barbus macroce/phalns, MoOIf^hwid, As, XIX, pp. 270, SS5, pi. lx, 
fig. 2. 

a8S9. Barbus megahpis, McClelland, ibuL^ I)p. 271, SS7. 

19S6. Barbus putMora, Hora & Miikcrji, Bee. hut. Mus,. XXX VJU, p. 141. 

So far no vspecimen of this species seems to have been colle.cted from 
the Naga Hills, but McClelland’s account of Barbus macroeephalus shows 
that the fish is fairly common in the rapids of Assam. Mukerji and I 
referred to the distinguishing features of this species as (compared with 
B. tor and I have pointed out above the differences between B. progeneius 
and B. putitora. Its long head, narrow body and strong dorsal spine 
are some of its principal diagnostic features. 

In the form of the scales McClelland noticed the resemblance between 
his B. macroeephalus and B. putitora. On the authority of Griffith it 
was pointed out by McClelland regarding this species and another 
fish very nearly allied to it, called by the natives Mahaseer, that they 
, are extremely voracious and carnivorous in their habits as to swallow 
any of the smaller fivshes that approach them.” From an examination 
of the viscera of B. putitora Mukerji and. I also concluded that this 
species is more carnivorous and voracious than B. tor. In the Dehra 
’ Dun hills the chief bait for B. putitora is Barilius bendelisis and Labeo 
dero, so it appears evident that the fish feeds on smaller species. B. 
putitora is probably widely distributed in the submountainous streams 
of the Himalayas and the Assam hills. 

Barbus hexagonolepis McClelland. 

1839. Barbtes hescagonolepisy McClelland, As. Res., XIX, pp. 270, 336, i)I. xli, 
fig. 3. 

1936. Barbus heosagonolepis, BLora & Mukerji, Rec. Ind. Mus., XXXVII, p. 381). 

Kkathalo stream near Xongba, Imphal-Siloiiar Road. 13.ii.36. 

Barak River between Nongba and Kalanaga, Imphal-Si lobar Road. 18.ii.36l 

This is probably the commonest Barbel of the torrential streams 
of the Naga Hills. The relatively smaller scales (28-30 along the lateral 


1 McClelland (op. cit., p. 271, foot-note) considered Barbus putitora (Ham.) 
as a variety of bis B. hexagonMepis and. remarked : “ This fish, I have been unable to 
identify with Buchanan description, I may therefore have described it under another 
name ; he says the head is blunt, oval, small, 'and' smooth, which scarcely applies to 
either of the foregoing [B. progeneius and B. macropephalus], in which the head is remark- 
ably lengthened ; that of B. hexagonolepis would come nearest to it, though some of the 
others seem to correspond more in other respects with the account given. Pise. Gang. 
SOS.’” Hamilton’s description of the head of B. putitora as “ blunt, small, and smooth 
with a very n.inute tendril at each corner of the mouth, and another from each side of 
the -ander jaw ” is rather unfortuiiate and seems to have been responsible for the con- 
fusion in the identity of the largest of the Indian Carps. It appears probable, however, 
that the above description referred to the snout and not to the head as a whole. Any 
, Iiow there can be little doubt now about the precise specific limits of putitora (vide Hora 
' & Mukerji, op. bit., 1936), ' ^ , 
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line and 7 between tbe bases of tbe dorsal and ventral fins), shorter and 
rounded head covered with tubercles on the sides, relatively shorter 
pectoral and ventral fins and weak dorsal spine are its principal charac- 
teristic features. McClelland distinguished it by the hexagonal outline 
of the exposed parts of its scales. 

McClelland observes on the authority of Griffith that B. hexaqono- 
lepis 

“is to be found in all large rivers on the Eastern frontiers from the base 
of the mountains to the situation at which the currents first become languid in the plains, 
keeping mostly in the middle of the stream, where it takes a red hackle very freely, as 
well as worms and other bait. It is very powerful, often attaining two feet and upwards 
in length, and usually weighing from eight to twelve pounds.” 

The alimentary canal is short, about 2 to 2*2 times the length of the 
fish. As pointed out by McClelland the intestine of this species is of 
great capacity. The fish seems to be predacious in its habits feeding 
on insect larvae and small fish. 

Addendum. 

After the above article had been sent to the press I found among 
the undetermined material in the Indian Museum another small collec;:^ 
tion of fish from the Naga Hills made by Mr. C. McCann of the Bombay 
Natural History Society in February 1930. It comprises 52 specimens 
belonging to 10 species. Of these 51 specimens were collected from 
pools in the bed of a rocky stream at Chang Chang, while one specimen 
of Ophicephalus gachua was obtained from a muddy tank at Chareli. 
The waters of these part'- of the Naga Hills drain into the Brahmaputra 
system. 

The following species are represented in this material : — 


BAGBtDAB. 


1. Mystua bleelceri (Day) 

2 specimens. 

Olyetdae. 

2. Olyra longicaudala MoClolland 

5 specimens. 

Oypbiniuab . 

3. JDanio dangila (Ham.) 

7 specimens. 

4, Danio aeqmpinnatus McClelland . 

14 specimens. 

&. Barbus sp. ( Juv., Mabseer type) 

2 specimens. 

6. Barbus sp. (Juvenile specimens) . 

3 specimens. 

7. Barbus tioto (Ham-) . 

3 specimens. 

Naxbieab, 

8. Badis badis (Ham.) . 

12 specimens. 

Ophioephalidae. 

9. OpMcephalus punctatus Blocn, 

1 specimeya. 

10. OpMc&phalus gachua Ham. 

3 specimens. 


The only species new to the fauna of the Naga Hills is Olyra longi- 
caudata which was originally described from the Khasi Hills. I^ have 
pointed out elsewhere that 0. elongata Gunther^ and 0. kempi Chau- 
dhurP are to be regarded as synonyms of this species. 0. longicaudata, 
thus defined, is found in the Darjeeling Himalayas, the hills of Assam 
and Tenasserim. 

1 Hora, m, Ind. Mus., XXXVIII, p, 207 (1936). 

a GUntber, Arm. Mag, Nat. Hist., (5), XI, p- 139 (1883). 

a OhaudOhuri, jB^c, Ind, Mns,, VII, p. 443 (1912), i : 
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Introduction. 

After Flamilton ( 3 , pp. 3^3“307)®) McClelland (10, pp. 333-338) 
in his account of the Indian Cyprinidse dealt with the large-scaled 
barbels of India and described 5 species, viz., B. hexasii^s, B. 
progenems, B. macrocephalus, B. hexagonolepis, and B. megalepis. 
The first four were described from Assam, while the last species 
was obtained in the, river Kosi. As McClelland's descriptions are 
brief and inadequate, aiid his illustrations inaccurate, an attempt, 
was made in an earlier paper ( 7 , pp. ^24-331) to define the specific' 
limits of his species, but in the absence of authentic material from 
Assam, the 'conclusions reached could only be tentative. With a 
view to study good series of specimens from Assam, a short 
visit was paicf to the Darrang District in November 1939, and the 
fish fauna of the Brahmaputra and some of its tributai-y streams 


^ Publishf'd with permisjsioa of Director, Zoological Survey of India. 

^ Nunieral.s in thick type within brackets refer to the serial numbers of the 
various .publications listed in the bibliography at the end of t^e paper. 



79 jour.. Bom. Nat. Hist. Soc. VoJ. XLII. No. 1 IDec. 1940. 

was invcstisrated. Unfortunately, examples of only two species of 
the large-scaled barbels were obtained, and the_ " 

rvF the remaining' forms, therefore, still remains unceitain. 

?ic Skrs cor5»ia»ce' of rrforence, I give below i" » 
form the conclusions reached so far regaidmg tie i e y 
McClelland’s five species: 


McClelland’s determination Assamese name. N 

He^astichns. pi. 39. Loinra. Barbus (Tor) tor (Ham.). 

3. Buriat progeneius. pi. S^, ■^“McClellaid”’'^ progenerus 

3 . B^fiJs macrocephalus. Burapetea. paMora 

4 . Bthut ""^'hlxagonolepis. BoUar. ^Zlupi}'^UcCm’!'^ 

pi. 41, fig. 3 - Barhus (Tov) niosal (Ham.). 

5 . Barhus megalepis. 

I have oot evammed a.iy examples 
iotara to the Assamese, but it may be noted that McCMmd , 
self rea-arded his Barbus hexastichus as a synonym of Han . 

gpS t;. Similarly he considered his meg^egs tdenttca 

with Hamilton’s C. mosal. Of 

examined specimens of Burapetea and gpecies 

doubtedly the same as Cyprmus, puMora 

ATfitVi the larp-e head. The Bokar belongs to a totally ditterent 
g ?up of Xrbus known as Lissochilus. which has not yet been 
fecorded from the ’Western Himalayas; its range extends over 
Indo-China Siam, Malay Peninsula and Archipelago, Burma and 
JhfBrSkputra Drainage System. The first three, species have 
been dealt with in the earlier articles of this subseries, while the 
Bokar Mahseer forms the subject matter of the present artic . 

It is hoped that some specimens of Jungha from Assam ^ , 

the author’s hands by February, 1941. so as to enable him to deal 
with this species in a subsequent article. 

History and Nomenclature. 

The Bokar of the Assamese was described by McClelland as 
Barhus hexagonolepis and characterised as follows . 

H eii^th of the head to that of the body is *as one to four; twenty-seven ■ 

scales the lateral line, and seven in an oblique line from 

vpntrals to the ridge of the back. On the anterior part of the body 

Ih! exnosed surfaces of ^ the scales represent hexagonal outlines, the fins are 

“'.Tl.ttfTrXtaS .p.f b •>» v-«" “ 

those of the pectorals are small. The fin rays aie, 

D.12: P.i6: V.9; A.7; C.10/9. 

‘The head is small and little compressed, the, snout smboth and slightly 
A 1 anA the nostorbitan plates less expanded in this than in any of the 
Zer Ipecl^s tvi^g a sloth dorsal spink and large scales In large-sized 
otner species, I blackish 

with black.' 

Giinther ( 2 . p. 129) considered B. hexagonolepis as a synonym 
of B bS his description of ,he la.W shows that he 

was dealing with- a species of the Tor-type and not of the Lissochdus- 
type. Day ( 1 , p. 564) recognised B. hexagonolepis ^as a valid 

■ .’w 


Jungha, 

Burapetea. 


Barhus (Tor) progeneius 
McClelland. 

Barhus {Tor) putttora 
(Ham.) ' 

Bai'hus {Tiissochilus) hex(igo~ 
nolepis McClell. 

Barbus {Tor) mosal (Ham.). 
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species and stated that ‘The character of the interrupted groove 
behind the lower lip at once distinguishes this species from B. 
hcxastichtis/ He gave as its habitat ‘Assam in the large rivers, 
and those from the Himalayas.’ All the specimens referred to 
/>. hexagonolepis by Day and' now preserved in the collection of 
Ihe Indian Museum possess pores on the cheeks though in most of 
the specimens the wart-like tubercles have fallen off. However, 
this tuberculated condition of the snout impressed Day to such an 
extent that he separated a few young specimens from the Tista 
river below Darjeeling into a separate species — Barhus dukai. I 
have examined large series of specimens from Assam and the 
Darjeeling Himalayas, and have not been able to separate them 
specifically. B. dukaiy however, has been recorded from Siam ( 6 , 
p. 155 ) and the Indo-Australian Archipelago (12, p. i 68 ). Several 
species have since been described in the genus Lissochilus, but their 
systematic position is somewhat doubtful, and will form the subject 
matter of the next article when I hope to deal with the specimens 
of Lissochilus from Burma and the neighbouring areas. 

In their treatment of the fishes of the Indo-Australian Archi- 
pelago, Weber and de Beaufort (12) recognised several genera 




a. 

Text-fig. I. — Barbus (Lissochilus) hexagonolepis McClelland. 

a. Ventral surface of head and anterior part of body of a specimen 
from the Tista River, showing the interrupted post labial groove and the 
structure of the lower lip. Nat. size, 

h. Ventro-lateral view of same, showing horny tubercles and the structures 
associated with the mouth. Nat. size. 

h.c. Horny covering of lower jaw; ll. Lower Up; p.g. Post labial 
groove; r./. Rostral fold; u.l. Upper lip. 

among the fishes hitherto grouped under Barhus Cuvier and proposed 
the genus Lissochilus for B. dukai and a new species^ from Sumatra. 
The most salient features of this genus, which distinguish it from 
the true Mahseers of the Tor-type, are : — (i) The post labial groove, 
though continuous round the corners of the mouth, is interrupted 
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in the middle {verstis continuous) ; (ii) the lower lip is conspicuously 
separate from the jaw, which is provided with a horny covering 
(versus lower lip covering the jaw, which is devoid of a horny 
covering) ; and (iii) the snout is provided with horny tubercles or 
series of open pores (versus smooth snout). The horny covering 
of the lower jaw sometimes becomes inconspicuous in specimens 
preserved in formalin. In all other respects, these fishes are similar 
to those assigned to the subgenus Tor, For reasons detailed in an 
earlier article ( 9 , p- 276) I think it will be useful to regard 
Lissochilus as a subgenus of Barhtis till such time as this assemblage 
of forms is thoroughly monographed and the taxonomic limits of 
the various genera properly defined. . 

Synonymy^ and Description. 

1839. Barhus hexagonolepis, McClelland, Res.^ XIX, pp. 270, 336, pi. 
xli, fig. 3. 

1878. Barhus hexagonolepis, Day, Fish. India, p. 564, pi. cxxxvii, fig. 4 
(pores on snout not shown, present in the specimens). 

187S. Barbus dukai, Day, Fish, India, p. 564, pi. cxiiii, fig. 3, 

1889. Barhus hexagonolepis. Day, Faun. Brit. Ind. Fish., I, p. 305. 

1889. Barbus dukai, Day, Faun. Brit. Ind. Fish., I, p. 306. 

1913. Barhus hexagonolepis, Chaudhuri, Rec. Ind. Mus., VIII, p. 249. 

1913. Barhus hexastichus, Chaudhuri (nec McClelland), Rcc. Ind. Mu$., 
VIII, p. 249. 

192 X. Barhus hexastichns, Horn (nec McClelland), Rec. Ind. Mus., XXII, 
p. 186. 

1924. Barhus hexastichus, Hora [nec McClelland), Rec. Ind. Mus., XXVI, 
p. 27. 

1935. Barbus hexagonolepis, Hora & MukeriJ, Rec. Ind. Mus., XXXVII, 

389* 

1936. Barhus hexagonolepis, Hora, Rec. Ind. Mus., XXXVIII, p. 330. 

1937. Barhus hexagonolepis, Hora, Rec. Ind. Mus., XXXIX, p. 334. 

1937. Barhus (Lissocheilus) dukai, Shaw & Shebbeare, Journ. Roy. Asiat. 

Soc. Bengal. Science, III, p. 37, pi. v, fig. 6, text-fig. 33.^ 

Vernacular Names.- — Bhorkol and Buluk (Bengali), KatU (Nepali), Mirpunia 
(Lepcha), Kantasi (Mechi), Boha or Bokar and Boolooah (Assamese). 

D.4/9; P.1/13-15; V.i/8; A.3/5; C.19; L. 1.22-31. 

In general facies, Barbus (Lissochilus) hexagonolepis is similar 
to B. (Tor) mosal and has a graceful form in which both the dorsal 



Text-fig. 2.— A juvenile specimen of Barhus (Lissochilus) hexagonolepis 
McClelland from the Kalimpong Duars, showing relatively larger head and 
eyes, and the development of horny tubercles at this young stage. X2. 


* ^ In the synonymy I have included Indian references only. References to 
extra-Indian records will be dealt with in the next article. 
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and ventral profiles arc more or less equally arched. The head is 
relatively shorter and broadly rounded in front. The length of 
tlie head is contained from 4.5 to 5.6 times in the total length 
and from 3.5 to 4.3 times in the length without the caudal. The 
height of the head at the occiput is considerably greater than 
its width. The most conspicuous feature of the head is the 
l)ossession of several rows of horny tubercles on the sides in front 
of and ))elc,>w the eyes. These tubercles are present in smaller 
numbers in specimens even below 50 mm. in length. The number 
and arrangement of tubercles vary in different individuals, and 
when the tubercles are rubbed off or fall away series of 
open pores are present instead. The eyes are lateral in position 
and are of moderate size; they are relatively larger in young 
specimens and arc situated mainly in the anterior half of the 
head; the diameter of the eye is contained from 2.6 to 4.2 times 
in tlic length of the head, and according to the size of the specimen 
it may l)e greater or smaller than the length of the snout or the 
itfferorbilal width. The snout is, however, shorter than the intex*- 
orbiial width. The mouth is of moderate size, horizontal and 
sublerminal; it is slightly overhung by the snout. The Hps are 
thick, continuous round the angles of the mouth, but the labial 
g'roovc is widely intei'rupted in the middle. The posterior lip is 
not produced into a flap in the middle. The lower jaw is covered 
by a sharp, horny covering which enables the ffsh to rasp off 
encrusting organic matter from rocks. The barbels are longer 
than the diameter of the eye. 

The pharyngeal teeth (5. 3. 2/2. 3. 5) are relatively shorter 
but more massive than those of the 7’oy-type. 

With the exception of a few specimens from Pegu, I have 
found that the depth of the body is somewhat greater or less 
than the length of the head; the depth of the body is contained 
from 4.0 to 5.3 times in the total length and from 3.0 to 4.6 times 
in the length without the caudal. The caudal peduncle is well 
formed but narrow; its least height is contained from 1.2 to 1.7 
times in its length. The scales are large and well-set; the lepidosis 
varies considerably even in specimens from the same locality. The 
number of scales along the lateral line may vary from 22 to 31, 
ot predorsal scales from 8 to ii, and of the transvS'se series 
between the lateral line and the base of the ventral fin from 2^ 
to 3|. An examination of a large scries of specimens from different 
localities shows that no reliance can be placed on this character 
for separating species. There is a scaly appendage in the axil of 
each pelvic fin. 

The dorsal fin commences opposite to or slightly in advance 
of the pelvlcs; its commencement in half-grown specimens is 
generally slightly nearer to the tip of the snout than to the base 
of the caudal fin. The position of the dorsal varies with the 
size of the individuals. 

The size and strength of the dorsal spine is also very variable 
and it has been found that specimens from streams running through 
lime i-ocks have better developed spines. The pectoral fin is low 
and pointed; in young specimens it may extend to the pelvic fin, 
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but in somewhat growm up individuals the two fins are separated 
by a considerable distance. The pelvic fins are also sharp and 
do not extend to the anal fin which latter may or may not reach 



Text-fig. 3 . — Right pharyngeal bone and teeth of a specimen of Barbus 
(Lissochilus) hexagonolepis McClelland from below Darjeeling. X 4 * 

a. Dorso-lateial view, showing the pitted surface; b. Lateral view, showing 
arrangement of teeth in three rows ; c. Ventro-lateral view. 

The teeth are shorter and more massive than thOvSe of the Mahseers of 
the Tor-type. 

the base of the caudal fin. The caudal fin is deeply forked with 
both the lobes pointed. 

From the obseiwations so far recorded, it Seems that the 
colouration varies considerably according* to the nature of the 
[ 6 ] ■ 
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water inhabited by the fish. The colour sketch reproduced here 
was made from a living* specimen kept in a katchha tank at the 
Rungli Rungliot Tea Esteite, Darjeeling District. I'he dorsal 
surface of the head and body ‘was bottle green, the lateral band 
above the lateral line was yellowish brown followed by an area 
of king’s blue colour which was replaced below by silvery white. 
I he edges of the scales were marked with light bluish neutral 
tint, dlic tip of the snout was stone green, and the barbels had 
a neutral tint. ^ There were two oval patches of a light yellow colour 
be! ore and behind the eyes; the iris was yellowish brown and the gill- 
cover light alizarine pink. The dorsal fin had a citron green 



T'xt-rig. 4. ‘—Lateral view of two specimens of Barbus (Lissochilus) , 
hexagonolepis McClelland to show marked variationvS in lepidosis and nature 
of dorsal spine, ca I* 

a. A specimen from the Naga Hills, Assam, with weak “dorsal spine, 
3i scales along lateral line and 3^ rows btitween it and base of the ventnal 
iln ; h. A .specimen from Nepal, with strong dorsal spine. 25 scales along 
lateral line and 2^ rows between it and base of ventral fin. 


colour,, while the pelvic, anal and greater part of the pectoral 
and caudal fins were of a slate gray colour. There was a patch 
of buff colour on the pectoral and the margin of the caudal was 
of a light greenish neutral tint. 

According to wShaw and Shebbeare ( 11 , p. 38), the colour is 
T>live green on back; each scale above the lateral line copper- 
coloured at the end deepening to bronze-green at the base, Below^ 
the lateral line the scales are pale slate-coloured fading to pure 
white on the belly. Fins deep slatc-colour paling towards their 
margins. Iris bright coppery red.’ 


[7] 
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Distribution and Size. 

Though the final distribution of the species will be discussed 
in the next article after an account of the extra-Indian material, 
it may be noted that B. hexagonolepis is perhaps the commonest 
large-scaled Barbel of Assam and of the Eastern Himalayas. In 
the collection of the Indian Museum there are numerous specimens 
from the Eastern Himalayas, the Garo Hills, the Khasi Hills, 
the Naga Hills, and several other places in Assam. There is 
also a specimen from Nepal. The species has not hitherto been 
recorded from the Ganges River System or any other part of 
India. 

Both McClelland and Day have noted that this species grows 
to upwards of two feet in length. Shaw and Shebbeare state that 
‘Rarely, if ever, exceeding lo lb. in our area, but W. Nelson 
records a Kafli of 25 lb. caught by him in the Champamoli near 
Gorubasha (Assam).’ 

In a recent note Holt ( 4 , p. 154) recorded the capture of a 
Katli weighing 21 lbs. from Jaldacca, so it would appear that 
in Duars also the fish grows to a fairly big size. Mr. S. J. Duncan 
informed me {vide 8, p. 334) that this was the mighty^ Mahseer 
of the region traversed by him and that it was found in almost 
all the rivers of the hills. 


Bionomics and Fishing Notes. 


McClelland ( 10 , pp. 336, 337) made the following observations 
regarding the bionomics of B, hexagonolepis: — 

‘The stomach is about the length of the body, gradually contracting 
till it joins the intestines, which are thrice the length of the stomach, but of 
great capacity, expanding in size from their commencement, to about the 
middle of their length, and again gradually contracting until they reach 

the vent. In the stomach and intestines I found numerous minute bones 01 
small fishes. Instead of the intestines of this species being disposed in trans- 
verse or longitudinal folds, they arc convoluted transversely. Mr. Griffith 
remarks that the Bohar is to be found in all large ^ rivers on the eastern 
frontier, from the base of the mountains to the situation at which the 

currents first become languid in the plains, keeping mostly in 

the middle of the stream, where it takes a red hackle very freeJy, as well 
as worms and other bait. It is very powerful, often attaining two feet and 
upwards in length, and usually weighing from eight to twelve pounds.* 

Wood ( 13 , pp. 71, 72) in his notes on Fishing in India and 
J^urope recorded the following observations regarding Booka or 

the snub-nosed Mahseer : — 


‘The Booha or snub-nosed Mahseer. This is a true Carp and the colour 
is duller than in the last; the fins are bluish-red and the pharyngeal teeth 
are broader and flatter. As the Booha is not such a cannibal as the true 
Mahseer, feeding more on falling fruits, weeds, grasses, etc., it does not 
attain to a very great size, 124 lbs. being the heaviest I ever got.^ A curious 
thing about him is that his fins are never entire, pieces especially in the 
cauckil fin being bitten out. The Khasias have told me that this is done by a 
little fish with a beak like a parrot and which can blow itself out. They 
call it the Poothla Mas. I have seen little boys blowing these • fish up as 
one does a toy balloon. Sometimes when bathing these fish will nip your 
legs. The Khasias hate the Booka and many will not eat^ them, as they 
say they devour the excrement of monkeys. I fancy there ^ is something in 
this. A fruit which they are fond of, a species of small fig is often found on 
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trees overhanging the water. I have seen hosts of monkeys feeding on the 
berries and when the fruit^ fell into the pool below it was eaten by the 
Booka and other fish; the excrement also dropped into the water and I do 
not think the Booka would object to eating this. The Booka docs not make 
the terrific rush like the Mahseer, he rather bores down into the depths of 
the -water and shakes the line like a bull dog. by this^ feeling you can 
always tell you have a Booka on. "I hey take a fr and S spoon well but 
one has to spin deep for' them and in a pool they soon get scared of a 
spoon. During a sudden heavy spate, when the river gets niiuhly like pea 
soup, I have seen Booka spring into the air to get more oxygen. The teeth 
of the true Mahseer are much longer and pointed than those of the Booka, 
some having a distinct notch. They play on a hinge system and the teeth 
paint downwards into the pharynx. They are adrnirably adapted for cutting 
purposes and their strength can be gauged by putting one’s fingers down the 
throat of a small Mahseer,’ 

Shaw and Shebbeare ( 11 , p. 38) noted tJiat the habits of Kafli 
are ‘Very similar to those of the Mahsqer. As a sporting: fish 
there is nothing- to choose between them, weig-ht for weight. It 
is unfortunate that, as both take the same lures, and arc found 
in the same water, the smaller species is often taken on much too 
heavy tackle which does not give him a chance to show his power.’ 
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Explanation of Plate. 

Colour sketch of a tame Katli, Barhus (Lissochllus) hexagonolepis McClelland 
of the Tista River. 

I'he specimen, 268 mm. in total length, was collected by Mr. W. K. Langdale 
Smith, and kept in a katchha tank at the Rungli Rungliot Tea Estate, 
Darjeding District. The colours shown in the drawing probably differ from 
tlio.se of specimens living under natural conditions. 
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Introduction. 


In my prefatory note ( 7 )“ to the present series of articles on 
‘The Game Fishes of India’ it was stated that the taxonomy of 
Indian fishes, especially of the freshwater species, was in a state 
of great confusion, and attention was directed’ 'to \the fact that 
even in the case of the most valuable game-fish Mahseer the 
precise generic and specific limits of the forms included under this 
composite term were not easy to elucidate. The preceding seven 
articles have made it abundantly clear what an amount of spade 
work is needed to assign proper scientific names to our commonest 
food fishes. In dealing with the Mahseers this <lifificulty is greatly 
acoenfeuated, because characters, such as scale-counts, fin-rays, 
colouration, etc., usually employed .in distinguishing various species 
of the Carp tribe have proved of little use in separating the large- 
scaled Barbels of India into species, subspecies or varieties. The 


^ Published with pemission of Director, Zoological Survey of India. 

* Numerals in thick type within brackets refer to the serial numbers of 
the various publications listed in the bibliography at the end of the paper. 
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following observations of Thomas (13, pp. 27, 28) regarding the 
varieties ol Mahseer are of special interest in this connection : 

‘Further experience has confirmed me in the view advanced in 1 B 73 , that 
there aie mure iNialit-ecrs than nave been named^ and that it it were possible 
that as much accurate attention could he given to the Mahseer as has been 
devoted to the haimunidae ul Great Britain, of burope,^ and of America, it 
would be found that the Mahseers of India would likewise grow in nunibeis. 
No one who has not tried it can form any idea ol the amount of l^l^our 
required to collect specimens sufficient to clear up a moot point, ^ to decide 
wmcn diilerences are uniy accidents of local colouring, which the ordinary result 
ut the ciiange of season, which indicate only varieties, cind which seive to 
cuni»titute separate species. To satisfy an accurate mind specimens must^ be 
collected irom many rivers, in many localities, at^ various ages, in various 
seasons, and in goodly numbers ; and all details of capture must be reliably 
noted at the tune ; ail these lacts which form the basis of conclusions should 
also be retained tor the satisfaction of other enquirers.’ 

After making fairly extensive collections, Thomas advanced the 
^ view That there are at least three distinct forms with diference of 
external structure, and many more with differences in colouring b 
Not being an angler, 1 am in a less fortunate position to make 
field observations on Mahseers^ but .from the preserved material 
and literature at my disposal at the Indian Museum 1 shall attempt 
to define in a chronological order the precise specific limits of the 
various types of Mahseers described from different parts of India 
and Burma. At present it is not possible to determine the relations 
of one with the other ; but this will be taken up after the treatment 
of the various varieties is completed. It will also- not be possible 
to give in the first instance an accurate account of the geographical 
distribution of each species. The readers are requested to send 
material of ancf observations on the bionomics of Mahseers to the 
Bombay Natural History Society so that in course of time the 
information can be codihed and presented in a suitable form to the 
angling world. 

So much has been written on the methods of fishing for Mahseer 
that it seems hardly necessary for me to discuss the matter in this 
series, but in the last article on the Mahseers of India a resumd 
of what is known along with a general account of the bionomics 
of .these fishes will be given. 


Etymology of Mahseer and list of Vernacular Names. 

Thomas (13, p. 34) noted that 

‘The name Mahseer is pediaps derived from the Hindustani \vurds maha 
great and sir (pronounced seer) head, or perhaps, as a friend writes me fioin 
Delhi, on the authority nf a native gentleman there who has been a great 
angler and is a well-known Persian scholar, Jroni the two Persian \vords mahi 
a fish and sher a lion, in recognition of its gamencss.’ 

\ccorcl!no- to Dhu (4, p, 5). Mahseer is derived from Matsya, 
‘the Sanskrit word for fish used in the Vedas, and as the Mahscer 
is undoubtedly the sacred fish of India, it is more Ilian likely that 
Mahseer is simply a corruption of Matsya. Maha Sir bif? head, 

[3] 
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is an alternative derivation.’ Lacy and Cretin (11, p. 2) discuss 
the etymology of Mahseer in greater detail and remark 

‘The derivation of Mahseer from maha sir — --'ray be merely an 
attempt to give a meaning to the word. The .'.'i/vori ircjn maha sher big 
tiger — is fanciful, although the natives sometimes pronounce the word Mahsher ; 
it is merely the soft equivalent of the word. A third and a good derivation 
is from Mnhasaula, Mahasalka — big scaled. The natives often call the fish 
Mahsol. The Mahseer has got bigger scales than any other fresh-water fish in 
India. Its big scales form one of its best distinctive characters. A big Mahseer 
has got scales as big a the palm of one’s hand which make the use of the 
gad unsafe. The scales are used as playing cards in some parts of India. A 
fourth, and a likely, derivation is from Matsya^ which is the Sanskrit word 
for Mish’, and is used in the Vedas. As the Mahseer is a sacred fish, preserved 
near many Hindu temples, it is probable that the Brahmans called it ‘Fish’ 
par excellenci?, pronouncing the word Mahsia.’ 

In the Dak Edition of the Statesman of Calcutta, dated the 
27th June, xgyg, KIM on the authority of Mr. Mohsin Hosain 
Rizwi contributed a note on the etymology of Mahseer. It is stated 
therein that the word Mahseer has no phonetic or etymological 
resemblance to the Sanskrit word ‘matsya’, and as Mahseer is 
not a particularly bigheaded fish, therefore, the name cannot be 
derived from *maha sir’ — big head. The derivation which strikes 
Mr. Rizwi as more probable, simpler and more logical is that the 
word, ‘mahseer’ is the corruption of the Persian word ‘Mahisher’ 
— mahi meaning fish and sher a tiger, the reference being made to 
the ti^>“erish and sporting character of this great game fish. 

KIM in agreeing with Mr. Rizwi’s observations remarked that 
in his oninion the ‘sir’ of Mahseer had nothing to do with the 
head. ‘The “sir” referring* to the head is pronounced quite 
differently from the second syllable of mahseer. The “sir” meaning 
the head is pronounced like the sir in sirrah, whereas the second 
syllable of the word for fish is pronounced as it is spelt, “seer”, 
like the word for a sage or prophet.’ 

Finding so much confusion about the etymology of Mahseer I 
referred KTM’s observations to my cousin, Dr. B. Ch. Chhabra, 
Assistant Superintendent for Epigraphy in India, and he very kindly 
sent me the following opinion: — 

*As rngnrds the discussion about the name Mahseer^ lef me at once say 
that Mr. Rixwi’s Persian derivation of it from mahisher is fanciful and far 
fetched. In the first instance the compound ought to have been shermahi in 
rhe sense he takes it. Moreover, Kim’s objection applies to this sher as well 
as it docs to sir. Let me in passing also point out that the so-called Persian 
word mahi for fish is a corrupt form of the Sanskrit maisyl ‘female fish’ 
though it looks so strange.’ 

Dr. Chhabra then g-ives details of the process^ by which the 
Persian mahi is derived from the Sanskrit matsyi, giving numerous 
instances in support of his arguments. He thinks that the term 
Mahseer ‘is derived from mahaiims., the reference to greatness 
or bigness may be to the front part of the fish and not only to its 
head or snout’. This derivation is supported by Yule and Crooke 
(15, p. 538 ) in Hobson Jobson. ' To meet KIM’s cAijection that 
the vowel in seer of Mahseer is not like in ‘sirrah’ but is like that 
in ‘seer’, Dr. Chhabra suggests the derivation to be from mdhMlrsha 
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vvilhouL altering- the sense. Tho dropping* oT the final sha in a 
corrupt word is not impossible, sims or slrsha mean the same thing*. 

I have also consulted Mr. T. N. Ramachandran, Superintendent, 
Archaeolog^ical Section, Indian Museum, and he agrees that 
Mahseer is very likely a colloquial form of Mahaiirsha or 
M aha Mr as, 

There are several local names under wliich Mahseers arc known 
in different parts of India. In recording Cypvinus puiitora from 
the Rangpur District, Hamilton (vide Day 3 , p. 50) noted that 

‘The Mahdsaul of the polished dialect of Bengal, called Putitoi* in the vulgar 
dialect of Goalpara, is the largest of the carp kind that we have, and is often 
found nine feet in length, and six feet is an usual size. The scales are 
exceedingly large, being like the hand, and at Dacca are often made into 
cards with which people game. It is reckoned coarse food.’ 

There is hardly any doubt that in M alias aid reference is made 
to the large scales of the fish and that the term is derived from 
the Sanskrit mahasalkalin^ meaning* a fish with larg*e scales. 

The following are some of the vernacular names under which 
Mahseers are known in different parts of India and Ceylon : — 

Piititor (Goalpara); Tor (Rangpur); Sahara and Timya 
(Purneah) ; Masai (Kosi R.); Kajra (Daudnagar, Sone R.) ; Burn- 
patra, Jtinga Peetia (Assam) ; Naharni (Hindi) ; Kukhiali (Punjab) ; 
Kiirreah (Sind); Kendi, Bom-nifii (Tamil); Pevuval, Harale-mtiiu 
(Canarese) ; Pldllamhiu (Mysore Canarese) ; Mentval (Malayalam) ; 
Heragahif Peruval (Tulii) ; Kadchi, Mas fa- (Marathi) ; Kuriahf LeJa 
(Ceylonese). 


Nomenclature. 


Hamilton (6, pp. 303-307) included 3 varieties of Mahseer, 
Cyprinus putitor%, C. tor and C. mosaic in his fourth heterogenous 
division of the genus Cyprinus which he termed Cyprinus proper. 
He observed that the fishes of this division are of large size and 
thick^ form, and are provided with a short anal fin. The genus 
Cyprinus Artedi is, however, restricted to the true Carp found 
in the temperate parts of Europe and Asia; it is not found in 
India proper, .but a subspecies was described by Annandale ( 1 , 
P* 47) fr'om the Southern Shan States, Burma. Of the 15 species 
included under the division Cyprinus proper Hamilton recognised 
the close affinities of the 3 varieties of Mahseer for he (6 p. 303) 
observed under C. puiitora that ’ ' ' 


‘This and the two following species liavv, in many points, a strong 
losepiblanoe, being very large fishes, affording an excellent wholesome nourish- 
ment free from bones, although not quite so delicate as the Rohita. They are 
all also strong, well-formed, handsome fishes, peculiarly distinguished by the 
enormous size of their scales, which, in large individuals, almost equals the 
hand, insomuch, that cards for gaming are sometimes made of them at Dakha. 


^ ^ In the last article - of ' this series about Wallagoma atlu, one of the 

Sanskrit names mentioned for MulUy or Boali (8, p. 66) was Mahastra, in which 
reference is certainly made to the large front part of the fish. 

[ 4 ] 



Dec. imi 


The Game Fishe.s' of India 


276 


Mahasunla and Tom^ variouwly altered or corrupted, or with various additions, 
may bo considered as generic appellations among the natives for these fishes, 
all of which frequent large rivers.’ 


Unfortunately Hamilton did not figfure any one of the three 
species in his monumental work on ‘Gang-etic Fishes’, but among- 
his manuscript drawings, now preserved in the Library of the Royal 
Asiatic Society of Bengal, he left drawing's of C. tor and C. mosah 
These were published by Gray ( 5 ) without any letterpress or 
acknowledgment; the latter species appears on plate 93 of Volume 
I of llhistvatlons of Indian Zoology under the name 'Cyprinus 
niosal Hamilt.’, while the former is published as 'Tor HamiltoniV 
on plate 96 of Volume II. Though the large-scaled Barbels have 
been variously referred to the genera Barbus Cuvier, Laheobarhus 
Riippcl, Barhodes Bleekerj Tor Gray, etc., according to the modern 
usage they are placed generally in the genus Tor Gray, with 
Cypriniis tor Hamilton (^ = Tor Hamiltonii Gray) as the genotype. 
Barbus, found in Europe, throughout Asia and Africa, is one of 
the most extensive genera of freshwater fishes, and several authors 
have attempted to divide it into genera and subgenera which 
gradually pass one into another. In the majority of cases these 
divisions have not been permanently accepted. Unless an attempt 
is made to monograph the Cyprinidae of the whole word, probably 
it will not be possible to define the precise generic limits of the 
various forms and till such time I think it may be useful to treat 
Tor as a subgenus of Barbus. 

The fishes of the subgenus Tor are elongate and moderately 
cornpressed. The snout is more or less prominent. The mouth 
is inferior or subinferior, and horseshoe-shaped ; the upper jaw 
is strongly protractile. The lips are more or less thick and 
continuous ; the labial fold is uninterrupted and generally its median 
part is developed into a lobe which is very extensive in some 
individuals ; in certain forms the upper lip is also greatly developed. 
There are two pairs of small, but well defined, barbels, one pair 
rostral and one pair at the angles of the mouth. The suborbital 
bones arc narrow. The dorsal fin is provided with 8-9 branched 
rays and commences either before or opposite the origin of the 
pelvic fins ; its last undivided ray is large, osseous and smooth ; 
generally it is very strong but in certain forms it is comparatively 
feeble. The anal fin is short, with 5 branched rays. The scales 
are very larg*e, about 23 to 30 in a series along the lateral line 
which runs to the middle of the base of the caudal fin. The gill- 
membranes are united to the isthmus. The pharyngeal teeth are 
spoon-shaped and are arranged in 3 series 5, 3. 2 — 2. 3, 5*. 

According to Weber and de Beaufort ( 14 , p. 148), the fishes 
of the Labeobarbus-type are found in ‘Fresh water of Indo- 
Australian Archipelago (Sumatra, Java, Borneo), of Asia and 
Africa. * 

The Mahseers belong to a very large family of Carp, though in 
their size, flavour, activity, etc., they are quite different from the 
true Carp of Europe. It is for this reason that they are usually 
called Barbels. They belong to the order Cyprinoidea of the 
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Physostomous fishes, to the family Cypriiiidae and to the subfamily 
Cyprininae. 


History and Description. 

Hamilton (6, p. 388) characterized his Cypriniis puLitora as 
follows : — 

*C3'prinus verus cirrhis 4; racliis in pinna dor.sali 11, duobus prioribus 
in pinna anali 7; squamis maxim is ; rostro laevis imperforato ; 
\v.'. !:• .1 ^'errimis ; pinnis pallidis.’ 

*B 3, D II, P 15, V 9, A 7, C 19+ 

‘Varietas cirrhis 2; radiis in pinna dorsali 10, in anali <S.’ 

The species was described by Hamilton from ‘the eastern parts 
of Bengal’, and was stated by him to grow to 9 feet in length. 
According to his notes on the fish and fisheries of Bengal {vide 
Day 3 , p. 50) he scorns to have observed C. putitora only at 
Goalpara in the district of Rangpur. I have already quoted (p. 275) 
his brief account of the fish as given in these notes. Unfortunately 
he made no drawing of the species and his description is so 
generalised that the later workers found it difficult to recognise it 
as a valid species. McClelland (12, p. 399) is perhaps the only 
earlier ichthyologist who recorded as Barbus putitora a speci- 
men collected at Ningpo in China. Hora and Mukerji (8, p. 140), as 
a^ result of the collections made by them in the Eastern Doons, 
discussed the specific limits of the three forms described by Hamil- 
ton ^ and came to the conclusion that B. putitora is abundantly 
distinct from B. tor but may be conspecific with C. niosal 'They 
attached considerable importance to the colour of the fins (yellow 
I in putitora versus red in tor) ; to the form of the back in front of the 
Worsal fin (sharp in putitora versus convex in tor)^ and the relative 
Isize of head when compared to depth of body (head considerably 
{greater than depth of body in putitora versus head considerably 
shorter than depth of body in tor). Further material collected since 
then has shown that all the three species of Hamilton are probably 
distinct. ^ P^^POse to describe here the first species of Mahseers 
mentioned by Hamilton, efg. Barbus (Tor) putitora (Hamilton). 

Barbus (Tor) putitoira (Hamilton). 

1H2J. Cypunus {Cyprmus) putUora, Hamilton, Fish, Gaii,{:es, pp. 303, 3S8. 

' D. 4/8; A. 2/5; P. 17.18; V. x/8; C, 19. 

l„he Putitor Mahseer is an oblong, somewhat compressed^ stream- 
incd, trout-like fish in which both the profiles are gently and 
The head is broadly pointed anteriorly and 
behind the anal fin the tail becomes considerably narrow. The length 
of the head is always considerably greater than the depth of tte 
body; it is contained from 3 to 3.6 times in' the standard length; 

relatively longer in younger specimens. The depth 
of the body is relatively greater in young individuals; it is contained 
from 1. 1 -to 1.4 times' in the lengtli of the head. The eyes are 

m 
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far forward and are provided with circular pupils; they are pro- 
portionately larg-er in the smaller individuals; the diameter of the 
eye is contained from 2.8 to 5.3 times in the length of the head ; 
from 0,8 to 1.7 times in the length of the snout and from 0.7 to 
1.4 times in the interorbital distance. The least height of the 
caudal peduncle is contained from 1.4 to 1.8 times in its length. 

The mouth is small ;■ its gape does not extend to below the 

eyes; it is horizontal with the opening obliquely directed upwards. 
The lips are fleshy and continuous at the angles of the mouth; the 
posterior lip is produced into a median lobe and the post-labial 
groove is continuous. The condition of the lips varies greatly in 
individuals of dilTerent sizes and in those collected from different 
localities (for detailed account see pages 279-280). There are two 
pairs of barbels’ which are more or less of equal length and are 
almost as long as the diameter of the eye. The body is covered with 
large scales; there are 25 to 28 scales in a longitudinal series along 
the lateral line ; 2| rows- between the lateral line and the base of 
the pelvic fin; 4 ^ rows between the lateral line and the base of 
the dorsal fin; 9 scales before the dorsal fin and 12 round the 

caudal peduncle. There is a well developed scaly appendage in 

the axil of the pelvic fin. 

The commencement of the dorsal fin is opposite to that of the 
pelvics, and is almost midway between the tip of the snout and 
the base of the caudal fin. The last spine is very strong and bony ; 
it is generally shorter than the depth of the body below it, but in 
some individuals it is equal to the body height. In a specimen 
from Murree, however, it is considerably longer than the depth of the 
body. The pectoral fins are low, considerably shorter than the head 
and sharp above. The pelvic fins do not reach the anal opening. 
The anal fin does not extend to the base of the caudal fin. The 
caudal fin is sharply divided, with the lower lobe somewhat more 
pointed. 

Hamilton (6, p. 304) noted that the colour is dusky above ‘with 
a gloss of steel, while the edges of the scales changed from gold to 
silver- The lower parts resemble entirely the latter. The fins are 
without spots, and the hinder ones are tinged with yellow. The 
eyes are like silver’. 

The colours vary considerably according^ to. the nature of the 
waters inhabited by the fish. In a small, fresh specimen, about 9 
inches in length, collected from the Tista river near Washabari Bazaar 
in the Eastern Duars, the dorsal surface of the head and a small 
anterior portion of the body were found to be of a Lincoln green 
colour while the ground colour of the remaining portion of the 
dorsal surface of the body was warm buff which faded into light 
pink at the sides and silvery white on the ventral surface. On the 
sides, between the upper angles of the gill-openings and the base 
of the caudal fin, there were broad bands of light mineral gray. 
Each scale was anteriorly marked with a gray blotch. The portion 


^ Hamilton ( 6 , p. 305 ) i-ecords that he examined one specimen in which 
there were only two barbels. This has to be regarded as a case of abnormality. 
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of the tail in front of the caudal fin was marked with an irreg^ular, 
broad, - vertical band of amber yellow. The operculum and the 
sides of the snout were of gray colour while patches of orange 
and yellow colour were present on other parts of the head. The 
dorsal fin was light j'ellow in colour while its rays were conspi- 
cuously yellowish gra} . The fin was provided with a broad band 
of mineral gray across the rays. The pectoral fins were pink at 
their bases and citron yellow distally. The pelvic fins were yellowish 
with a. tinge of pink at their bases and extremities. The anal fin 
was likewise citron yellow with pink extremity. ’ The caudal fin 
was also citron yellow with its rays of mineral gray colour; it was 
edged with pink and gra}'. 

The colour plate reproduced here shows the colouration of a 
specimen about 3-I feet in length collected by Mr. W. K. Langdale 
Smith from the Tista river and kept in a kachha tank at the Rungli 
Rungliot Tea Estate, Darjeeling District. Under these artificial 
conditions its colouration in life was as follows : — 

The back was reddish sap green and along the sides above 
the lateral line there was a broad band with a purplish shadow 
throughout. Below the lateral line the body was light orange 
which faded into silvery white on the belty. The Jieacl below the 
level of the eyes was light buff yellow^ which was replaced ventrally 
by a light neutral tint. The iris was light green while, the .pupil 
was dark blue. The scales in the upper half of the body .were 
marked anteriorly by reddish sap green colour while in the centre 
they were brilliantly orange, their posterior edges were of .i:)eacock 
green in colour with shades of light and deep sap green anteriorly. 
The pectoral, 'pelvic, anal and caudal fins were peacock green in 
colour ; the distal tip of the anal was marked with a patch of 
reddish orange, while the posterior bjofcler of the caudal fin was 
marked with reddish green. The tubes on the lateral line were 
greenish silvery. 



Text-fig. I. — Lateral view of an African species of Barhus, B, cunningi 
Gilchrist, with greatly developed lips. X3/8. 

(After Gilchrist, Ami. South AJr, Mus.j xi, p. 392, 1918). 

Note on the enlargement of lips (Plate II) : — Reference h^ been 
made above (vide p. 278) to the hypertrophied lips of certain 
individuals. Such an enlargement of the lips is to be found not 

m ■' 
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only in several species, races and varieties of the Indian Mahseers, 
but in the large-scaled Barbels of the neighbouring countries and of 
Africa as well. Thomas ( 13 , p. 32) discussed the systematic value 
of this character and observed : 

‘I have found this pecuTuir formation occurring in all the places spoken of 
aboye, except in Northern Indiab where I have not fished enough. It cannot 
indicate a mere variety for I have found it so frequently. Does it indicate a 
species, or is it a temporary growth like the beak of a male salmon in the 
spawming season? It cannot bo '.he Iaii<-r, because I do not remember to have 
ever se(m it half developed, and I have notes of having frequently observed 
it fully developed in small immature Mahseer of i lb. in weight and under, 
down to fry of five, five and a half, and six inches, in length, when they 
could hardly he breeding.’ 

Thomas then gdves the opinion of Ihe local fishermen who regard 
the tfncE-lipped forms as females, but in view of the fact that a 
‘number of such" very small Mahseer being caught with the lips 
not partially but thoroughly developed, militates against their being 
females.' His conclusion is that they are dbtinct species. ‘But 
what the function of these prolonged lips and beard may be I 
cannot conceive. It is left as a puzzle for my readers to work 
out. ’ 

Hora and Mukerji (8, p. 140) also noted dilferences in the 
structure of the lips of various individuals collected by them in 
the Eastern Doons and remarked : 

‘Among the yellow-finned f(;rms there (ire two types: (i) The lips are"^* 
fleshy and the lower one is produced backwards into a long fleshy appendage ; | 
the snout is blunt; (ii) The lips are of the normal type and the lower lip j 
does not fin-m an appendage ; the snout is rather pointed. We believe that I 
these differences are correlated with sex; the former type represents the male j 
and the latter the female.’ ^ 

The above conclusion was based on an examiiig^^ffh^ immature 
specijptiens, but as these dilferences arc sometimes fairly pronounced 
dvcii in fry of a few inches in length 1 agree with Thomas that 
probably they are not secondary sexual characters. ^ 

While re-examining the material from the Eastern Doons I founew 
that all the specimens, 8 in number, collected from the Song River at 
Lachhiwala possess well-developed lips while 6 specimens obtained 
from the Suswa River have lips of the ordinary type- From the 
field notes made at the time of collecting the material and from 
personal recollections of the nature of the two streams, it can be 
stated that .the Song River is a large torrential stream* with rocky 
and gravelly bed, but without any marked waterfalls. The Suswa 
River near* Sat Narain is a comparatively sluggish stream with 
sandy or pebbly bed. ^ 

With regard to the e^largcmeni^'^4fc«.4h|ftl4ip P- 77 ) 

noted that 

, ‘Amofigst 20 .specimens all of about 10 inches in length and taken the same 
■day in the Chukkee^ a hill affluent of the Sutlej, I found in t.wo the snout 


^ Enlargement of lips is equally marked in several types of Himalayan 
Mahseers as. will be evident from iliis as .well as the following articles in this 
series 
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elongated overhanging the upper jaw, in several the middle of the upper lip 
elongated, but to varying lengths, and in a smaller number no elongation of the 
upper lip. The median lobe of the lower lip was very variously produced, but 
apparent in all.’ 

It is clear from the above that Day also found the enlarged 
lips practically in all the specimens collected from a torrential 
tributary of the Sutlej River in the Himalayas. 




cZ. 


s. 


Text-ftg. 2.-^Ventral surface of head and anterior part of body of two Specimens 
• . .of about equal size from the Eastern Doons. XiJ. 

specimen, iqi mm. in total length, from the Suswa River near Sat 
' . Narain showing plain lips, and a small median lobe of the posterior lip. 

■ b. A specimen, ‘ 140 mm. in total length, from the Song River at Lachhlwala 
showing hypertrophied lips, and a well-developed, beard-like ’niedidn lobe 
of the* posterior lip. • 

As in Carp in general, the. jaws of Mahseer are protrusible so 
that the lips can be applied to the substratum to form a sucker. 
It is conceivable, therefore, that hypertrophied lips are characteristic 
of only those individuals which live in shallow torrential streams 
where they enable the fish to adhere to rocks and stones in the 
same way as the Lampreys do in rocky streams. The fdrms with 
thick lips gene rally possess a more graceful .and stream-lined body 
which also points to liheir " torrential habitat. / " 

To test the above hypothesis, which for the time being may 
be regarded merely as a tentative suggestion, Museum collections 
are not helpful. For example, of 13 specimen^, ranging in standard 
tio] 
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length from ii6 mm. to 243 mm., of the Putitor Mahseer from 
the Kangra Valley, Punjab, very kindly sent by Dr, Hamid Khan, 

6 possess ordinary types of lips, while in the remaining examples 
the lips are greatly thickened and the median lobe of 4 specimens 
is co-extensive with the extent of the mouth, ' As this lot is noted 
to have been collected ‘from Kangra streams’, it is now impossible 
to correlate the differences in the development of lips with differences 
in their habitats. To elucidate this problem it is highly desirable 
that anglers may kindly note the condition of the lips of the 
Mahsecrs caught by them and . also make a detailed note of the 
length. The sex of the individual must also be noted by a rough 
exjimination of the gonads, but if it is difficult to be sure whether 
it is an ovary or a testis the same may be preserved and sent, with 
other particulars, to the Bombay Natural History Society for further 
study. The accumulation of these data will enable us to arrive at 
a satisfactory conclusion regarding the mystery that surrounds the 
hypertrophied condition of the lips in certain Mahseexs. One thing 
is, however, clear that it cannot be relied upon as a character for 
differentiatiiig^ ^ - 

‘Bionomics : — As a I'csult of their studies on the material collected 
from the Bastern Doons, Hora and Mukerji (8, p. 142) made the 
following^ observations on the feeding habits and the breeding 
period of the species: — 

Tn most of the specimens dissected, the stomach was found to be empty 
showing that the feeding is probably intermittent in this species. The alimentary 
canal is considerably shorter than that of B, ior, being 2.6 t imes as long as 
the length of the fish. The fish feeds on gre*en filamentous ^i>2^ie/xi?scct larvae, 
water plants, slimy matter from rocks, etc. Judged by the length of its 
intestine, it would appear to be more carnivorous than B. tor. 

*B. putitora is rej)resen(cd by a large number of young specimens in 
our collection. This sixjcies also seems to breed in August-September. The 
fry is provided with a black spot in front of the base of the caudal fin.’ 

Hamid Khan ( 10 ) has studied the sex organs of Mahseer of 
ihc Punjab and has come to the conclusion that ‘it spawns three 
limes in ihc ytiar, and that all the eggs in the ovaries are laid at 
each spawning season’. The three spawning seasons are, (i) 
January and February, (ii) May and June (snow meltsj, and (iii) 
July to September (monsoon months). Unfortunately, Dr. Hamid 
Khan had no opportunity to examine the actual specimens, so it 
is difficult to say whether all the samples of gonads studied by 
him belonged to the same species. However, from the material | 
sent to me from the Kangra Valley, referred to above, it seems | 
probabk that Barbus (Tor) putUora is the commonest Mahseer of I 
the Punjab waters. • ^ 

Geographical Distribuiion: — Barbus (Tor) putitora is found all 
along the Himalayas. Measurements of specimens from Kashmir 
to the Darjeeling Himalayas are included in the table given overleaf. 
Though it is reported ( 12 , p. 399) from China also, in the present 
confused state of our knowledge it is very difficult to form an exact 
idea of its range of distriliution.' 
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^ Measuremeiits given here are of the stuffed specimen. 

An asterisk (*) denotes well-developed condition of the lips, while 
a dagger (t) denotes that the lips are not specially enlarged. 
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Explanation of Plates. 

Explanation of Plate L 

Colour sketch of a tame Putitor Mahseer, Barbus (Tor) puiitom (Hanailton), 
of the Tista Rivet. The drawing was i^ade from a smaller specimen. 
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The specimen, i ,o6o mm. in total length, was collected by Mr. W. K.. 
Langdale Smith and kept in a kachha tank at the RungU Rungliot Tea 
Estate, Darjeeling District. The colours shown in the drawing probably differ 
from those of a specimen living under natural conditions. In examples of 
this type of Mahseer collected from torrential rivers the paired fins are 
generally pale in colour (8). 


Explanation of Plate II. 

Lateral view of head and anterior part of body of 3 specimens of Putitor 
Mahseer from the Eastern Doons. 

I. A specimen, 141 mm, in total length, from the Suswa River at Sat 
Narain showing plain lips, ca Nat. Size. 

2- A specimen, 140 mm. in total length, from the Song River near 
Lachhiwala showing hypertrophied lips. X 15/16. 

3. A specimen, 108 mm. in head length, from the Song River at Lachhiwala 
with greatly hypertrophied lips, ca Nat. Size. 

The lips are partially stretched outwards to show their form and extent. 


(To he continued) 
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Introduction. 

'riu; most predaceous fish encountered by anglers in the tanks 
oi India is the so-called P'rcshwater Shark, designated so far in 
scientific litciaturc tis H- ulhi^o uLfu. C^n account of its forbitldin^' 
aspect and unclean feedinj^ habits it is not usually eaten by the 
hipfher classes, yet there is a fair demand for it and it forms 
(>n<- ol tile impoi tant lood-fisbcs of India. Further, in Beng'al the 
li^sh IS paiticularly valued a.s an olicriu^ to the goddess Jxiili. 
Ihou^h the Miilley is gfenerally more abundant during' the ■warm 
season, considerable quantities of it are offered for sale in all parts 
of the country at practically all times of the year. Owing to its 
wide distithution and familiarity it is known hy an amaj^in^^ "variety 
of vernacular names in different parts of India, and very” often it 
is puzzling, when in conversation with fishermen, to make out 
what kind of fish is meant. - 

Like other Catfishes, the MuUey is devoid of scales and is 
provided with long feelers. It is a greatly elongated fish with 
the head as the broadest part. It has a huge mouth armed with 
two broad bands of rather large, sharp teeth. It grows to an 
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immense size and according; to Hamilton ( 4 )^ sometimes specimens 
of six feet in length are met with. Fish weighing over loo lbs. 
are not rare. 

Owing* to their predaceous habits, these fish are very destructive, 
in confined waters, to other more valuable food-fishes, such as 
Carp. Their presence in a tank is almost a sure indication of the 
absence of any other type of fish in it. As the M alley can be 
readily fished out with rod and line it is always advanlag*eous 
to clear the fishery tanks of this pest before introducing* any young* 
fry in it. Generally, they prefer muddy tanks, especially those 
which are subject to periodical flooding from a naJlah or river 
during the rainy season. It is stated that they are lar more 
plentiful in such tanks than in those which are fed more frequently 
by artificial channels. 

Nomenclature and Systematic Position. 

The Mulley was orig'inally described as Silurus attii by 
Bloch and Schneider in their Sy sterna Ichthyologiae (p. 378, 
pL Ixxv, 1801), In 1803, Russell ( 9 ) gave an account of the 
fish under its vernacular name Wallagoo^ but regarded it as a 
Silurus. In describing Silurus boalis Hamilton ( 4 ) recognised its 
close affinity to the IVallagoo of Russell, but pointed out a few 
minor differences in the number of fin-rays, etc. 4 'he fish was 
described under different names by later ichthyologists {vide 
Synonymy on p. 66), but in 1862 Bleeker ( 2 ) referred it to his 
genus Wallago and revived its original specific name a tin given 
by Bloch •aft 4 ^ Schneider. Ever since it has been known, both 
popularly and in scientific literature, as Wallago alin. In 1936, 
however, it was pointed out by me ( 5 ) that in accordance with the 
strict application of the International Rules of Zoologic.al Nomen- 
clature Wallago should be used for those species which are at 
present included under Belodoniichthys Bleeker and a new name 
proposed for Silurus aitu and its allies. However, in view of the 
great familiarity of the generic name Wallago in its present-day 
accepted sense I did not make any change in nomenclature. Myers 
( 7 ) independently found the impropriety of using Wallago for 
Silurus aUu and proposed for it the genus Wallagonia, with 
Wallago leer a Bleeker as the genotype. He included three species 
in his new genus, viz., Wallagonia attu (Bloch and Schneider), 
IF. miostdma (Vaillant) and W. leerii (Bleeker). In view of these 
recent nomenclatorial changes the Mulley should be known now 
as Wallagonia attu (Bl. & Schn.). 

Wallagonia Myers is included in the family Siluridae (Order: 
Siluroidea), which is characterised by the possession of a very short, 
spineless dorsal (at times it may be rudimentary or absent al- 
together), a very long anal and one or two pairs of barbels. 

Regan (8) observed that 'This family has usually been united 
with the Schilbeidae, but the two have little in common beyond 


^ Numerals in thick type within brackets refer to the serial numbers of 
the various publications listed in the ‘List of References’ at the end of the 
paper 
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the elong'ation of the anal fin. The many-'rayecl pelvic fins, the 
contiguous or continent anal and caudal, combined with the 
absence of a dorsal spine, of an adijDose hn, and of nasal barbels, 
characterize the Siluridae externally, whilst the osteology is quite 
different from the Sclulbeidae, with their rod-like palatine, f rentals 
with free edg'es, and lateral ethmoids not projecting outwards.’ 

Among the Siluridae, IVnUag'OJiia is characterized by the 
possession of a short dorsal fin of about 5 rays, by the 
deeply forked caudal fin, which is free from the anal fin, by the 
free orbital margins to the eyes and by the position of the eyes 
above the level of the corners of the mouth. 


Synonymy ano Description. 

Wallagonia attu (Bloch and Schneider). 

1801. Siliiriis allu, Bloch and Schneider, SysL. Ichth., p. 378, pi. Ixxv. 

1803. Silnrus (vern. name Wallagoo), Russell, Fish. Vizag.^ ii, p. 50, 

pi. clxv. 

1822. Silnrus hoalis, Hamilton, Fish. Chirges. np. 154, 375, pi. xxix, fig. 49 
1839. Siluriis lihilhtgoo, Cuvier and \'a • r.;:'- .:r. HisL Nal. Poiss,^ xiv, 

P- 354- 

1839. Silurus asotus, Cuvier and Valenciennes {nec Linnaeus), ibid, p, 358. 

1839. CalUchrus macrostomus, .Swainson, NaL Hist. Fish.^ etc., ii, p. 306. 

1841, Schilbe hoalis, Sykes, Trans. Zool. Soc. London, ii, p. 368, pi. Ixiv, 

I'g- 3- 

1846. Silurus Mulleri, Bleeker, Nat. Geneesk. Arch. Ned. Ind., iii, p. 289. 

1847. ' Silurus Mulleri, Bleeker, V erh. Bat. Gen., xxi, p. 56. 

1849. Silurus hoalis, Jerdon, Madras Journ. Litt. Sci., p. 335. 

1849. Silurus ruaUagoo, Jerdun, ibid., p. 333. « 

1850. Silurus Mulleri, Bleeker, Verh. Bat. Gen., xxiii, p. 10. 

1852. Wallago Mulleri, Bleeker, Nat. Tijdschr. Ned. hid., iii, 

1853. Wallago Bussellii, Bleeker, Verh. Bat. Gen., xxv, p. 108. 

1H58. Wallago Bussellii, Bleeker, Jehth. Arch. hid. Prodr., i, Siiluri, p. 261. 

1858. ira//a.i,’'n Bussellii, Blyth, Journ. ds. Soc. Bengal, xxvii, p, 283. 
i85(p Wallago Hhissellii, BhHA<or, Nal. Tijdschr. Ned. Jnd., xx, p- 102, 
i8i)2, Wallago attu, Bleeker, Atl. Ichth., ii, p. 79, pi. Ixxxvi, fig. i. 

1894. Wallago Gimlher, Cat. Fish. Brit. Mus., v, p. 36. 

1877. Wallago attu. Day, Fish. India, p. 479, pi. cxi, fig. .1. 

1889. Wallago attu, Day, Faun. Bril. Ind. Fish., i, p. 126, fig. 54. 

i8()o. Wallago altu, Vinciguerra, .Inn. Mus. Civ. Stor. Nat. Genova (2), ix, 
P- 199- 

1913. Wallago altu, Weber and de Beaufort, Fish. Indo-Ausiral. ArchipeL, 
ii, p. 201, 

i{)i(j. Wallago at In, Raj, Rec. Ind. Mus., xii, p. 263. 

1923. IPa/lago attu, Horn, Journ. Nat. Soc. Siam (2), vi, p. 165. 

1929. Wallago attu, Prashad and Mukerji, Rec. hid. Mus., xxxi, p. 175. 

1932. Wallago altu, Deraniyagala, Ceylon Journ. Sri. (B), xvi, p. 275, 

pi. Iv. 

1934. Wallago attu, Fowler, Proc. Acad. Nat. Sci. Philadelphia, Ixxxvi, 

p. 87, 

Vernacular names : — Boyali and Kcyali (Dinajpur) ; Boalt (Rungpur) ; Boyari 
(Bhagalpur and Patna) ; Barhari (Gorakhpur) ; Shivada, Pari, Purrani and 
Worshoorah (Mahratta) ; Valai, Alhi Yalal, Wallah and Tele (Tamil); Boallee 
(Hind.); Ballia and Boalee (Uriya); Mulley (Punjab); Poikee Mulla, PFFkec 
and Jer-ukee (Sind) ; Walagah (Telngu'l : Mriha Valeya and Valeya (Sinhalese) ; 
Sareng (Manipur, Assam); Poil (CW-:ugy^cgA ; Nga-hat (Burma); Gwalli, 
Bawali, Latchi, Laki and Baveaii of Trihui ; Lanch and Lanchi of Deoli, 
Baralie of Assamese ; Painda of Rohtak. 

Sanskrit names -.^Sahasradanshtra, Pathina Rupyaharna, Udaradirgha and 
Mahasira. 
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Joiir.^ Boui. Nul. IJist. Soc\,^ To/. XLI., No. 1 

B.18-21; D,5; a. 86-93; P. 1/13-15.; V. 10; a 17- 

The larg-e head is the most conspicuous part ot the fish; it 
increases in size considerably during the growth of tlie fish and 
its length is contained from 4.2 to 4.7 times in the standard length. 
The depth of the body is contained from 5 to 7 times in the standard 
length. The e3^es are small and are situated entirely above the 
mouth opening; the hinder border of the eye is about one diameter 
in front of the posterior extremity of the clett ol the mouth. 1 he 
diameter of the eye is contained from 6.5 to lo times in the length 
of the head. The snout is spatulatc and somewhat produced. I'he 
lower jaw is slightly long'cr. The maxillary barbels are twice as 
long as head, and extend to the anterior part of anal ; the mandi- 
bular barbels are as long as snout, 'fhcrc are broad bands of 
depressible, pointed teeth in the jaws ; those of the posterior rows 
increasing in size. The vomerine teeth arc similar and arc situated 
in two oval patches. The lateral line is well marked. There are 
21 short gill-rakers. 

The dorsal fin is short, spineless and is situated in the anterior 
third of the body length ; its height is more than tlie postorbital 
part of the head. The anal is separated from the caudal. The 
pectorals are about two-thirds the length of the head; the spine 
is entire and feeble with the stiff portion as long* as the postorbilal 
part of the head. The caudal hn is forked and the lobes are 
rounded. The colour is more or less uniform, somewhat darker 
above and lighter below. The fins are sometimes covered with 
fine dots. 

Hamilton ( 4 ) described the colouration as follows: — 

‘Above it is of -an olive shade with a golden gloss, and below while with 
cknided spots, consisting of numerous black dots ; but the vent and tail fins 
are Idackish, and over the whole fish is spread a livid hue, which rapidly 
increases after it is taken out of the water, and soon covers the whole.’ 

In a fresh specimen from a Calcutta market purchased in May 
1938 the dorsal surface was found to be light elm green, while 
the sides were of a cream colour, lighter below and darker above. 
Along* the lateral line there was a faint band of light orange 
yellow. The operculum was light purple, while there was a patch 
of light blue behind the eyes. Along the dorsal margin of the 
eyes there was a band of burnt sienna colour. Above the pectorals 
there were patches of light indigo which laded upwards into whitish 
areas. Along the base of the anal fin the colour was light 
veiunilion. The barbels were light yellowish while. 'Fhc paired 
fins were of a light yellowish vermilion colour, while 'the anal 
and the caudal were of reddish neutral tint. The dorsal fin was 
marked with a yellowish neutral tint. 

The air-bladder is heart-shaped and is attached lo the bodies 
of the second to the fourth vertebrae. 

- Distribution: — Wallagonia ait it, is found throughout India, 
Ce3don, Burma, Siam, Java, Sumatra and Western Yunnan. This 
is the only species of the genus found in Indian waters. In the 
material examined it has not been possible to differentiate local 
races or varieties, but as a rule in the Burmese and Siamese 
specimens the eyes are proportionately smaller, 

[4] 
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Bionomics and Fishing Notes. 


In the introduction reference has been made to the general 
habits of the species and the types of localities inhabited by it. 
Sundara Raj (10) noted that 

‘ IF. attu is a large and powerful fish and predaceous in habits. It feeds 
on both vegetable and animal matter, preferably on the latter, and is said 
to destroy fry and large numbers of smaller fish in ponds. It is sluggish 

in its movements and lives for the mo.st p/irt at the boftom. Thomas 

attributes the frequent slowness of this fish to discover the presence of foot! 
to deficient sight. The statement that it feeds mostly at night appears to 
be incorrect, as I have seen it active and freely take a bait by day. It 

is usually caught in large nets and when handled it makes fierce attempts 

to bite.’ 


Its formidable rows of teeth 
(text-fig. i), all of which are 
directed backwards, are not 
meant for mastication or for 
tearing the prey, but to prevent 
its escape once it is inside the 
mouth. The teeth are so effect- 
ive that Thomas ( 11 ) warns 
anglers not to thrust their fingers 
inside the mouth to take out the 
hook. He observes that 

‘How'ever dead the fish may seem, 
never drearn of attempting to take out 
your hooks without securing yourself 
against his closing his awful jaws on 
you, by firmly wedging his mouth opim 
with a log, or stone, or gag. And a 
disgorger will be found useful.’ 

The predaceous habit of the 
fish is also evident from the 
nature of its alimentary canal 
(text-fig. 2 a) which is only 
slightly coMvoIutecl. The stomach 
is a large, bag-shaped striiclun^ 
the walls of which are greatly 
folded internally (text-fig. 2 h). 

These structures indicate that 
the fish feeds mostly on animal 
matter and on living organisms. 
There seems hardly any doubt 
that during its search for prey 
the sense of sight plays very 
little part and that its tactile 
feelers are the main agency for 
the fish to feel its way in the 
muddy waters in w'hich it lives. 

According to Beavan (I), W. 
for eating purposes, when taken 

[ 6 ] 






A 

."V -A 




'jc/vy A 




%k.'A 
%y 




61 

I?- -A 3»* 


A 

•VN >; 


vVs>>' V'' 


'rcxt-lig. I .-—Upper and lo\v<‘r dcmtilinn 
of n sporimon of WttlJagonia attn 
(HI. and Sebn.), 302 mm. in 
standard I*'ngtb. Xi.l. 

aiiu is remarkably good fish 
from clean waters, and is much 



Aiiji^tLsi 1030. "I 


The Game Fishes of India 


70 


in request among the natives. In Sylhet they capture it by spearing 
from a boat rowing* slowly up stream and coming behind the fish. 
This would seem to indicate that it is not a bottom feeder like 
many of the Siluridae. ’ Beavan’s inference that the fish is not 



Texl-fig. 2. — Alim<*ntary canal of af/u (Bl. and gchn.), 

a. Alhn<*ntary canal of a specimen 302 mm. in standard length. X ; h. 
Stomach of a specimen 464 mm. in standard length cut open to show 
the structure of its inner walls. X i|. 

a bottom feeder will be contested by all anglers. For instance 
Dhu (3) gives the* following method of catching it: — 

*A stt)ut hand line with a dead fish on the hook, weighted and thrown 
intt) the tank bed in the evening, is sure to take in one of the^e monsters 
who will give plenty of spoi-t. Young fish from 5 to 15 lbs. can be taken 
at any time of the day with a stout pike or Salmon rod and light tackle 
spinning with a small fish or a inch vSpoond • . 

Thomas (11) also suggests 'pike or Salmon rod, and spinning 
with a small fish the size of your forefinger, or even with a small 
tl inch spoon. With such light tackle they give excellent sport.* 
He advocates the use of wire in preference to gimp or gut while 
Hshing for this species, 


[7] 
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According to Dhu, the Mulley ‘Takes fly, spoon and spinning- 
bait sometimes in rivers, also occasionally rises to My in tanks, 

greedy as regards live bait. Fights fairly well and is not bad 
eating. Takes worms and occasionally paste in tanks. Also 
frequcntl}^ springs out of water wlien hooked.’ 

Lacey (6) g'ives a g*ood account of the species from an angler’s 

point of view and suggests that best Mshing can he had in warm 

season and on warm days. 
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Explanation of Plate. 

Colour sketch of the lateral view of a specimen of W allagonia attn (Bl. and 
Sclin.), 464 mm. in standard length. It wa.s piircha.scHl from a Calcutta market 
in fresh condition. 
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The Goonch is well known, as an • undesirable species, to anglers 
who fish for Mahseer ’in the large- rivers of Jndia. It lives in 
Mahseer waters, and must be cleared out of such areas as it is 
otherwise likely to break the tackle. The Goonch is one of the 
largest freshwater fish that has hitherto been caught in this country 
on rod and line. The smaller specimens generally give fairly good 
sport, but the monsters of the Ganges apparently give blit little 
play. The name ‘freshwater shark’ is more aptly applied to the 
Goonch, not only on account of its great voracity but also owin^ 
to its underhung- mouth and general ugliness; it grows to a size 
of six feet or more and to a weight of over 250 lbs, 


^ Published with perinission of the Director, Zoological Survey of India. 
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The Gooiich, Bagarins bagariiis (Hamilton), is remarkable 
among* the present-day Catfishes for its morphological features and 
great antiquity. Though several other genera are usually grouped 
with it in the family Bagaridae or Sisoridae, none approaches it in 
size. Most of them are of small size and live in clear waters oT 
hill-streams adhering to rocks and stones. Bagariiis is, however, 
known to descend to the lower reaches of the larger rivers as 
well. Fossil remains of the GooncJi are known from the Tertiary 
deposits of the highlands of Padang in Sumatra and the Siwallk 
rocks of India. These I'ecords are not only helpful in indicating 
the first appearance of Catfishes (Siluroidea) but also show that 
the Goonch was as widely distributed in south-eastern Asia about ^ 
five million years ago' as it is at the present day. Further, it 
is remarkable that the Goonch has persisted throughout this long 
period without any appreciable change in its general appearance, 
and may thus be regarded as a ‘Living FossiP. 


Nomenclature and Systematic Position. 

Like the freshwater sharks dealt with in the two preceding 
articles of this series, the Goonch was also described for the first 
time by Hamilton (7)^ in his composite genus Pinielodus and 
characterised as 

‘A Pimelodus with the tail fin divided into two very long-pointed unequal 
lobes ; with eight tendrils not longer than the head ; with a scabrous opaque 
body, variegated with black irregular marks ; with thirteen rays in the fm 
behind the vent ; and with eight in the foremost fin of the back. * 

• Swainson (11) included it in his genus Pachyptenis along with 
a number of divergent forms and re-christened it F. luridus. 
Cuvier and Valenciennes (5), and in his earlier works Blccker 
(2, 3) also, subscribed to Hamilton’s views regarding the systematic 
position of the Goonch^ but in 1853 Bleeker (4) proposed the g'cneric 
name Bagariiis for its reception and termed it ^Bagariiis Buchanani , 
But as Sykes (12) had already described the Goonch from Poona 
under the specific denomination 'Bagrus Yarrelli\ the fish came 
to be known in scientific literature as B agar ins yarrelUi. However, 
in accordance with the provisions of the International Rules of 
Zoological* Nomenclature it is not permissible to change the specific 
name of the species except under very special circumstances. The 
correct scientific designation of the species should, therefore, be 
Bagariiis hagaritis (Hamilton), and it is under this title that the 
fish is generally referred to in modern literature. 

Though Popta (9) described another species of Bagarius — B. 
nieuwenhuisii — ^from Central Borneo, Weber and de Beaufort (14) 
have sh€>wn it to be merely a colour variety of the Goonch. From 
the colour plate reproduced here and text-fig. i it will be seen that 
the fish is very variable both as regards its colour and form. In 
view of the above the genus Bagarius is monotypic so far. 


^ Numerals in thick type within brackets refer to the serial number of the 
various publications listed in the bibliography at the end of the paper. 
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As indicated above the Goonch is included along with several, 
other hill-stream genera in the family Bagaridae or Sisoridae. In 
these fishes the dorsal fin is short, with a pungent spine and 6 or 
7 divided rays, and is situated considerably in advance of the ventral 
fins. The adipose fin is present and is placed opposite to the anal 
fin. The paired fins are horizontal; the pectorals are provided with 
a serrated spine and the ventrals contain only 6 rays. The body is 
usually flattened dorso-ventrally and the eyes are subcutaneous. 
The two nostrils on each side are situated close tog-ether, being- 
separated by a membranous fold produced into a short nasal barbeL 
The mouth is usually overhung by the snout and is either transverse 
or crescentic. The jaws are provided with small teeth in bands ; 
these are sometimes mixed up with larger teeth. The palate is 
edentulous. There are eight barbels; one pair nasal, one pair 
maxillary and two pairs mandibular. The maxillary barbies possess 
broad and stilf bases. According to Regan (10), the genus 
Bagarius is distinguished from the other members of the family by 
a combination of the following characters : — 

‘Antei'ior precaudal v'ertebrae with a series of processes on each side 
directed upwards and outwards from the bases of the neural arches ; head 
depressed, 

‘Lips normal; mesopterygoid large, extending forward below the palatine 
and backwards to^ the hyomandibular ; complex centrum rigidly united, but not 
ankylosed to cranium ; parapophysis of fourth vertebra a half-cylinder, of fifth 
a stout horizontal process ending just beneath the skin. 

‘Ribs inserted on normal transverse processes; pelvics behind the dorsal; 
gill-membranes free or narrowly attached to isthmus. 

‘Thorax without longitudinal plaits.'' 

The other two allied genera of the family are GlytotJvorax Blyth 
and Pseiidecheneis Blyth ; the former possesses longitudinal and the 
latter transverse adhesive plaits in the thoracic region. In its 
general appearance the Goonch is so characteristic that it is 
impossible to mistake it for any other fish. 

The fishes of the family Bagaridae were probably evolved from 
some generalised members of the large group of Bagrid fishes, 
from which they differ in certain features of specialisation likely 
to have been induced by life in rapid-running waters. 

Synonymy and Description. 

Bagarius bagarius (Hamilton). 

1822. Pintelodiis hagariusy Hamilton, Fish. GangeSy pp. 186, 378, pi. vii, 
lig. 62. 

1839. Pachypierus hmdus, Swainson, Nat. Hist. Fish., etc*, u, p, 306. 

1840. Pimelodus bagarius, Cuvier and Valenciennes, Hist. Nat. Poiss., p. 
146, pi. ccccxxxiii. 

1841. Bagfus YarrelU, Sykes, Trans. Zool. Soc. London, ii, p. 370. 

1847. Pimelodus bagarius, Bleeker, Verh. Bat. Gen., xxi, I, p."^ 10. 

1849. Pimelodus yarrellii, Jerdon, Madras Journ. Litt. and Set., xv, p. 14T. 

1850, Pimelodus bagarius, Bleeker, Verh. Bat. Gen., xxiii, p. 10. 

1853. Bagarius Buchanani, Bleeker, X^erh. Bat. Gen., xxv, p. 121. 

1858. Bagarius Buchanani, Bleeker, Ichth, Arch. Ind. Prodr. ^ I Siluri, 
p. 212, 

1862. Bagarius Buchanani, Bleeker, Atl. Ichth., ii, p. 6i. 

1864. Bagarius yarrelUi, Gunther, Cat. Fish. Brit. Mus., v, p. 183. 

1877. Bagarius yarrelUi, Day, Fish. India, p. 495, pi. cxv, fig. 3. 

1877. Bagarius yarrellii, Beavan, Freshw. Fish. Ind., p. 145. 
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1890. 


Bugarius varreJUi, Day, Faun. Brit, fud., Fish 
Bagarius Yarrellii, Vincigu.Tra, .liiii. Mas. M' 


U !>■ 19-!, fig. 71. 

Slav. Nal. Gciiova, 


1004.^ 'Bagariu.<; KicuwcnhuisH, Popta, -Vo/ci- i.iydeii iUii-v., x.xiv, p. 190. 
190b. Bagarius Kieuwcnhuhii, Popta, Notes Leyden .Wa.v., xxvn, |x 66 
1912. Bagarius bagarius, Weber and di' Beaufort, m Ma.-is.s niircli /entral- 

Weber and de Bi’aid'orl, Fish. I lulo-.iuslrnl 

■'MSr 1 Mukerji, b-rr, Mu.s.. .x.xxi, 

Uj].p Bagarius yarrellii, Spenc an<l Prater, Journ. Homhav Nal. Hist. 

igj'y'' ' Bagarius' \agarius, I'nwler, I’ror. .Ii'i/d. Nat. ■'sei. Philadelphia. 
Ixxxix, p. 14 ^, fig. 3 S- 43 - 


Ve/'fuiciiJar names: — Bae^h Ari (Dinajpur aiul Kun<4pui) , 
Vaghair (Purniah) ; Boonch or Gooucli (N. W. Provinces) ; Goreah 
or Bcigh Machh (Assam); Rahli jellali (Tclugu) ; (Ooriali) ; 

Kheerd, Moolandah and Giiwcli (Poona and environs). 


B 12 ; D. 3 / 6 | o ; a. 12 - 15 ; P. 13 ; ^ ^7* 

In Baga rius bagarius the head, the upper suriace c,i ^ whi(J‘t is 
naked, osseous and rugose in reg’ular bands and lines, is greatly 
depressed. In consequence, the head and the anterior part of the 
body are flattened on the ventral surface. "Fhc^ skin on the body is 
also somewhat scabrous. The length ol the head is contained from 
2.9 to 3.3 times in the standard length; in medium sized specimens 
the height of head is contained from 1.6 to 2.0 times and its width 
from 1.2 to 1.3 times in the leng'th of the head; but in a young 
specimen from Orissa the proportions are quite diflerent as the 
head is relatively less broad but at the same time considerably 
depressed. In this young* specimen the body is also greatly 
depressed, its height being contained 7.9 times in the standard 
length. Usually the height of the body is contained from 4.8 to 
6.0 times in the length ' of the body. 'The width of the body is 
either equal to or greater' than its height. The caudal peduncle 
is narrow and whip-like; its least height is contained from 3.1 to 
3,8 times in its length. The eyes arc small, dorsally placed and 
situated in the posterior half of the head. The mouth is situated 
on the ventral surface considerably behind the tip of the snout ; 
the extent of its gape is equal to 4/7 of the length of the head. The 
teeth are sharp and of unequal size in the jaws. There is an outer 
widely separated row of larger ones in the mandibles. There arc 
eight barbels’; the nasal barbels are generally smaller than the 
diameter of the eye; the maxillary barbels possess broad’ bases and 
are generally shorter than the head; the two mandibular pairs are 
also very short. 

The dorsal fin is considerably in advance of the venlrals ; its 
spine is smooth, with an elongated soft termination of varying 
length ; the osseous portion of the spine is almost as long as the 
head without the snout. The pectoral spine is stronger, as long 
as or slightly longer than the dorsal, serrated internally and pro- 
vided with a soft prolongation. The caudal fin is deeply forked, 
the upper lobe is longer and both the lobes are produced into soft 
filamentous- processes. 

[4]. - • 
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The Gooncli is variable as regfards its form and colouration, 
and as it gfrows to a very largfe size the body proportions are 
found to vary considerably with the size of the fish. The^ coloura- 
tion of the species will also depend on the type of water inhabited 
by a particular specimen, Hamilton ( 7 ) noted that ‘ The colour is 
greenish ash, very pale below; and not only on the body, but on 
the fins, are scattered large irregularly shaped black marks. The 
eyes are golden-coloured h In the case of specimens from Poona 
S3d'res ( 12 ) found the 'Colour of the fish deep olive-brown, towards 
the belly yellowish brown, and marked with spots like a Dalmatian 
dog*.’ A nearly uniformly coloured variety of Bagarius hagarius 
was described by Popta ( 9 ) as B, nieiiwenhnisii. 

In the colour plate accompanying this paper, figure i represents 
the colouration of a Burmese specimen obtained by Mr, J. A. Burnes 
from the Nam Lon Stream, near Takaw, in the Southern Shan 
States on the 21st of July, 1934. Mr. Burnes sent a colour sketch 
of the specimen along with a description of its colouration. His 
description of the colouration is as follows: — 

‘Multicoloured fisli, 3 'ellow black, brown and blue. 

‘Two blue streaks on head between eyes. One blue streak on back in 
front of* anterior dorsal fin. Anterior dorsal fin : orange below and bluish 
with black spots above. Posterior dorsal fin : blue with black spots. 
Pectoral fins : reddish at roots with black spots throughout, tips yellow. 
Ventral fins : orange ground with black spots. Caudal and anal fins : 
same as ventrals. Anterior half of body : brown ground with black and 
yellow spots. Middle part of body : yellow ground with black spots. Part of 
body about the posterior dorsal fin : grey ground with black spots. Part of 
body behind ;the posterior dorsal fin: yellow ground with black spots.” 


The outline of other figures on the colour plate are of a specimen 
from North Assam, but the colouration in the three figures repre- 
sents variations exhibited by specimens taken near Calcutta. Figure 
2 shows the colouration of a specimen obtained from the Settling 
Tanks of the Calcutta Corporation Water-works at Pulta. When 
just taken out of water the head was greenish grey while the 
dorsal surface was of a dark-greyish olive-green colour. The rayed 
dorsal was brownish pink anteriorly and light grey with black spots 
posteriorly.. Behind the first dorsal and below the second dorsal 
there were two irregular, vertical black markings. The caudal 
peduncle was pink above and slightly yellow with pale grey below. 
The caudal was light yellowish grey. The anterior rays of the 
paired fins were yellowish while their remaining portions 
were light grey with black spots. The anal fin was light green 
anteriorly and light grey, with black spots, posteriorly. The 
ventral surface was light yellow with pale grey. An hour or so 
after its ‘removal from water the colour changed to what is 
represented in figure 3. Figure 4 represents the colouration of 
a dead specimen caught in one of the canals in the neighbour- 
hood of Calcutta and presented to the Zoological Survey of 
India* 

Distribution : — Bagarius hagarius is known from all over India, 
Burma, Siam, Malay Archipelago and Tonkin. 
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Bionomics and Fishing Notes. 

Reference has been made in the introduction to the voracity of 
the Gooiicli. Its formidable teeth (text-fig*. 2a), bag-Iikc, thick- 
walled stomach and only slightly convoluted alimentary canal 
(text-fig*. 2h) fully testify to this habit. 



A writer in the Asian of 27th February, 1883, thus described 
the general habits of Bagarius hagarius : — 

‘I generally find the Gooncli occupying the very head of a rapid- they 
he motionless with apparently no effort in the white water among the boulders 
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at the foot of a smooth incline down which the water rushes with immense 
force throLij/h the open sluices of the weir. Some idea may be formed of the 
strength of the stream from the f.act that the river Jumna, which is at this 
point about three-quarters of a mile wide, is .artificially narrowed by a bund 
to a width of about thirty yards, this bi.ang the length of the weir through 
which nearly the whole volume of water lias to pass when the sluices heading 
the Agra Canal just aboV(i the weir are closed. The monster weighing 136 
Ihs. caught by Mr. \han Cortland was, I believe, caught in the white water 
of lire rapid, or just below it in the full strength of the stream, and I have 
frequently .seen a Goonch take my spoon or minnow here as soon ns it 
touched the water. 

‘They lie very often with their hacks just out of water and are easily shot 
with a bullet.’ 

'Doon' in the of 28th October, 1879, describes the spearing 

of the Goonch in the Gang'cs between Bijnore and Meerut. It is 
stated that 

‘When the bridge is “up”, in the cold weather under the oldest boats, the 
“gonch” may he seen clinging on by feelers to the bottom. It .struck me they 
coultl he speared, so a friend find myself sent down our canoes, armed our- 
sfdvHs with barbed spears, made so that the head.s should slip off the handles, 
and drove down to the Ghat. The spear heads had about 20 yards of stout 
cotton string attached, and to the. end of the rope, an inflated (bullock’s) bladder. 
When we saw the gonch, the spear was sent “home”, and the shaft witti drawn. 
The fish at once went oiT, and the bladder keeping on the surface shpwed 
his cours('. We followed in canoes, and taking f^'ttra spears, gained the 
hladiler and jiullcd up our prey, finishing him as best as we courd. One 
morning imy friend and myself killed three gonch thus, all hut 80 Ihs. If 
this sport can be got at one bridge, I see no reason why not at every one 
on the Ganges and Jumna, and other streams too, for gonch abounds down 
country, but I must say I have never tried it anywhere else but at that 
rme bridge, ’ 

In the cold season the Goonch probably hibernates as there are 
few records of the fish being- caught at this time of the year. It 
takes spoon and spinning* bait, and also live bait when big. On 
being hooked, it generally sulks, but the young* provide fairly good 
sport. 

For anglers a good account of the species is given by Thomas 
(13) in his Rod in India from which a few cxli*acts arc given below. 

Once Mr. Cyril Kirkpatrick and Mr. Aldwell wanted to clear 
the Goonch out and for this purpose They used the strongest tackle, 
a male bamboo or ringol, on which they played them till they 
sulked, and then they simply hauled them out, ham! over hand, 
on a cord as thick as a pencil. ’ 

‘Mr, Cyril Kirkpatrick also ])refers thf* shallow at the head of the white 
water for thc.se fi.sh, where, letting the l)ait down the white water, the Goonch 
tttkes it for some exhausted fi.sh that has failed to get past the shutters and 
i.s falling hack. lie also has a preference for a good stout cord that you 
can Jiaul on to, so a.s not to wa.stc time or try tackle over their .sulking.’ 

The tackle recommended is the same as dressed for Mahseer 
on wire g'imp No. 2/0. When it is intended to haul them out* hand 
over hand a stronger gimp should be used. 

Beavan (1) quotes from an article in the Pioneer to the effect 
that the best bait for the Goonch is the Spiny Eel or ^Bahm’ 
(Mastacemhelus armalus). ‘Like most Siluroids this fish will only 
])ite from dark till about two hours after dark, when if taken his 
rnaw will invariably be found empty; and then again from dawn 
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till 8 o’clock. It seems to feed on the young* of a species of 
herringf,’ (probably Clupea chafra). 

In 1920, while collecting* the fauna of the Manipur Valley in 
Assam, I was informed of a fish locally known as but I 

could not obtain any specimen during* the period of my visit in 
February-March. The local name implies that the fish rarely 
moves but mainly lies at the bottom. The following remarkable 
account of the method of its capture was given to me (8). 

‘The Mohammedan fishermen who alone capture and eat this fish diva; 
and search for it under water. On discovering a fish, they come out and 
take a rope with them and dive again to the same place. 'Fhey ^ tie the 
rope round the tail of the fish being always careful not to touch its belly 
as this immediately disturbs it. The rope is now taken dn shore and two 
or three people drag the fish out. It is said In be the most powerful fish 
in the valley.’ 

At the time I was unable to identify the fish from the abov<^ 
account but from Thomas’s description of the habits of the Goonch 
I am inclined to believe that the Afga-Jeu of the Manipur Valley 
is B. hagarius. 
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Explanation of Plate. 

Colour sketches of Bagarius hagarius (Hamilton), showing variation in 
colouration in different localities and after the removal ol specimens from 
water, 

iMg. r.— Colour sk(itch of a fresh specimen from Southern Shan States, Burma. 
2. — Colour sketch of a fresh specimen from Calcutta Corporation Water- 
works at Pulta, near Calcutta. 

p'ig^ — Same as above, but after the .specimen had been out of w<aler for an 

hour or so. 

b'ig. 4. — ('oloLir sketch of a dead .specimen brought to the Indian Museum and 
statc‘cl to have been collected in a canal near Calcutta. 

'J'ho outlines of the figs, 2 — 4 are of a specimen from North Assam, 
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From the Journal of the Royal Asiatic Society of Bengal, Science, 
Vol XIV, No, 1, 1948. 


KNOWLEDGE OE THE ANqi;BNT HINDUS CONCERNING FISH 
AND FISHERIES OF INDIA.i 

1. REFEBENCES TO FISH IN ARTHA^ASTRA (oa. 300 B.C.). 

By Sunder Lal Hoba. 

(Received January SO, 1948.) 

Introduction. 

Kautilya’s ^ Arthasdstra is the earliest known dated work of the ancient 
Hindus, having been written somewhere between 321 and 300 B.G. The 
work deals with the art of government, the duties of kings, ministers and 
officials, and the methods of diplomacy. I have consulted Shamasastry’s 
English translation of the work (2nd Ed., Mysore, 1923) and throughout 
the article references will be made to the translation. 

Mr. M. Venkataramayya, Epigraphical Assistant, Archaeological 
Survey of India, very kindly tabulated for me all references to fish in 
Kautilya’s ArthaidsPra and I am vety grateful to him for this painstaking 
work. 


Role of Fisheries during Shortage of Food. 

In view of the present food scarcity and particularly of high quality 
protein food, it is of interest to note that in Book lY, Chapter III, dealing 
with remedies against national calamities, under Famines, Kaufilya inter 
alia advises the king to 

‘remove himself with his subjects to seashores or to the banks of rivers or lakes. 
He may cause his subjects to grow grains, vegetables, roots, and fruits wherever 
water is available. He may, by hunting and fishing on a large scale, provide 
people with wild beasts, birds, elephants, tigers or fish’ (p. 254). 

It is no unusual coincidence that the Bengal famine in 1943 made the 
Central and Provincial Governments in India realize the value of developing 
fisheries and the Famine Inquiry Commission in their Final Report (Delhi : 
1945) laid ^strong emphasis on an increased production of fish as a very 
important part of the programme for improving the diet of the population’. 
It may bo. recalled that early in 1946, even Mahatma Gandhi recommended 
the catching of sea fish on a large scale by employing naval personnel and 
craft. At the same time, the Central Government seriously considered the 
possibilities of importing salted and smoked fish from abroad. Under the 
‘Grow More Food’ campaign, the Central, Provincial and State Govern- 


1 The writer is indebted to Dr. B. C. Law, M.A., B.L., Ph.D., B.Litt., F.R.A.S.B., 
for giving financial assistance to Sanskrit scholars for collating references to fish and 
fisheries in ancient Hindu literature in order to enable me to write this series of articles. 

Reference is invited to the following two previous articles concerning the sam^ 
subject: — 

‘Ancient Hindu Conception of Correlation between Form and Locomotion of 
Fishes’, J.A.S.B., Science, I, pp. 1-7 (1935). 

‘ Sanskrit l^Tames of Fish and Their Significance J.R.A .S.B,, Science . Vol . XIV; 

m. 1 . 

2 Kau^ilya is also known as Vishiiugupta and Chanakya. 
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ments are now paying more and more attention to the development of 
fisheries which had suffered great neglect in the past. 

In Book XIII, Chapter V, dealing with the operation of a siege, Kautilya 
advises the reduction of the enemy before the commencement of the siege 
and among a large number of other me"^sures suggests: 

‘A splinter of fire kept in the body of a dried hsh may bo caused to l)o carried off 
by a monkey, or a crow, or any other bird (to tho thatched roofs of tho houses) ’ 
(p. 468). 

This is a significant passage, for it shows that the invading armies in 
those ancient days carried a supply of dried fish with them and, therefore, 
the art of processing fish must have been known to tliosc p(H>]>lo. A splinter 
of fire kept in the body of dried fish is not likely to go out siiuu^ there is always 
a certain amount of body oil that will come out from dried fish when heated 
and this will keep the splinter alive. Monkeys, crows and many other birds 
used to be as fond of fish in those early days as they are at the present time. 


Fishery Management. 

In the chapter dealing with ^ Formation of Villages ’ (Book II, Chap- 
ter I, p. 51), it is stated that 

‘the king shall exercise his right of ownorsliip {svamyam) with rogai’d to fishing, 

ferrying and trading in vegetables {haritapanya), in reservoirs or lakes {sitmhu) 

The reservoirs referred to would appear to be irrigation tanks and it is 
gratifying that even in those early days they were used foi* fish culture. 

In accordance with the 'Regulation of Toll-Dues’ (Book IT, Chapter 
XXII, p. 135), imported commodities were charged ono-fifth of their valtic 
as toll, but in the ease of perishable articles such as liowers, fruits, vege- 
tables (Mka), roots (mula), seeds, dried fish and dried meat fJie toll was one- 
sixth of the value of the article. With regard to eoneb. slu'Jls, the fixo.tion 
of the amoigit of the toll was left to the judgement of expeu'ts. 

The most significant point to be noticed here is tliat dric'd fish must 
Ji^ve been a regular trade commodity and, therefore, methods of procicssing 
fish must have been known in those days. 

Among the directions given to 'The Huporiiiteiulcuii of Agriculture’ 
(Book II, Chapter XXIV, p. 141), it is stated: 

‘The sprouts of seeds, when grown, are to bo manured with a fresh haul of 

minute fishes and irrigated with the milk of smiM {Muphorhia AnHquorum).' 

It is interesting to note that small fish of little economic importance as 
table fish were used as manures and that the high value of fisli manures 
was recognized by the ancient Hindus. 

The Superintendent of Slaughter Houses (Book II, Chapter XXVI, 
pp. 147-148) is enjoined to enforce several regulations con(*-erning fish and 
other animals. The following are applicable to fish: — 

(i) When a person entraps, kills, or molests fish which arc declared 

to be under State protection or which live in forests un<lcr 

State protection (ahhaydrmj^ya), ho shall be punished with the 
^ highest amercement. 

(ii) When a person entraps, kills, or molests fish that do not iircy 

upon other animals, he shall be fined 26| parkas, 

(iii) Of fish that have been captured, the Superintendent shall take 

one-tenth or more than one-tenth as toll. 

(iv) Fish in tanks, lakes, channels and rivers shall be protected from 

all kinds of molestation. 
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(v) Fish living in forests under State protection shall, if they "become 
of vieions nature, be entrapped and killed outside the forest 
preserve. 

Among the instructions given to ‘ The Superintendent of Ships ’ (Book II, 
Chapter XXVII, pp. 152-153) are the following regarding fishermen: — 

(i) Fishermen shall give one-sixth of their haul as fees for their 

fishing licence {naukdhdtakam). 

(ii) Fishermen shall be exempted from payment of fees for fording 

or crossing rivers at' any time and place. 

It will be worth while for Fishery Officers to examine the above regula- 
tions carefully and to compare them with the existing rules and regulations 
in their respective areas. It will be seen that the fishing fees charged by 
the Zemindars and other private owners of fisheries are far in excess of 
one -sixth of the haul. Usually it is one-half and sometimes even up to 
two-thirds. The fishermen arc nowadays subjected to such an amount 
of rent or other imposts that they can just merely exist by carrying on their 
profession. It will be necessary to lighten their taxation burden in order 
to improve the social status and economic standard of fishermen. 

Eendebing Fishes Poisonous. 

In Book XIV, Chapter I (pp. 478, 479), Kautilya deals with secret 
. means to injure an enemy and suggests the following mixture and treatment 
for rendering fishes poisonous : — 

‘Tlio mixture prepared from the flowers of bkalldtaka {iSemecarpus Anaoardium), 
ydtudhdna (?), dhdmdrgava {Achyranthes aspera) and bd'tia (sal tree), mixed with the 
powder of eld (large cardamom), kdkshi (red aluminous earth), guggulu (bdellium), and 
hdldhala (a kind of poison), together with the blood of a goat and a man, causes biting 
madness. 

‘ When half a dJmrqna of this mixture, together with flour and oil-cakes, is thrown 
into water of a reservoir measuring a hundred bows in length, it vitiates the whole mass 
of water; all the fish swallowing or touching this mixture become poisonous; and who- 
ever drinks or touches this water will be poisoned.’ 

There is a great deal of scientific knowledge in the practice m(mtioned~^ 
above. In the first place, a distinction is made between poisoning and 
rendering fishes poisonous. In carrying out the above treatment, the fish 
do not die but their flesh becomes poisonous so that whoever eats it is 
poisoned. 

Fishery Officers will recall some parallel cases. When carps are fed 
on silkworm pupae, their flesh becomes |)oisonous, so the practice is to 
condition such fishes for three or four days before sale. It is known that 
certain fishes become poisonous during certain periods of the year and 
investigations have revealed that this is due to the fact that during these 
periods fishes feed on certain types of poisonous algae. It is known to fish 
culturists that the quality of the food determines the taste and flavour of 
the fish. 

There are several kinds of herbs, fruits, barks of trees, etc. which are 
used for poisoning or stupefying fishes for their capture, particularly from 
rocky streams. The object of the treatment recommended by^Kautilya 
is not the capture of the fish or to injure them in any way but to render their- 
flesh poisonous so as to render them poisonous for the enemy. 

One thing is clear from Kautilya ’s account that fish was cultured in 
reservoirs and that it used to be captured for human consumption. Further, 
during the movement of an army, &esh fish used to be a regular item of 
I r£i;tion whenever available. 



10 


SUNDEB LAC. HOBA 


[VOL. XIV, 1948J 


Miscellaneous Uses of Pish. 

Msh forms one of the ingredients of two other mixtures used for doing 
injury to an enemy (p. 476). These are as follows: — 

‘Til© smoke caused by burning the powder of Satalcardama (t), uchcddtinga (crab), 
karavlra {Nerium odorum), hatutumhi (a kind of bitter gourd) and fish, together with 
the chaff of the grains of madana (?) and kodm'oa {Paspalam scrobicvlatuni), or with tho 
chaff of the seeds of hastiharxia (castor oil tree) and paldsa (Butea frondosa), destroys 
animal life as far as it is carried off by the wind.’ 

‘The smoke caused by burning the powder of putihlta (a stinking insect), fish, 
Jcatutwmbi (a kind of bitter gourd), the bark oi mtakardmna (?) and indragopa (the insect 
cochineal), or the powder of putikUa, hshudrdrdla (the resin of tho plant Shorea robusta) 
and Mrnaviddri {?), mixed with the powder of the hoof and horn of a goat, causes 
blindness.’ 

Fish Metaphobs. 

Booh J, Chapter Xlll, p. 24, — People suffering from anarchy, are 
likened to the proverbial tendency of a large predatory fish swallowing 
smaller ones {mdtsyanydydhhibhutaJi prajdh). 

In this connection reference is invited to the Sanskrit names Jhasha 
and Mina for fish discussed in an earlier article. A predatory fish chases 
a shoal of small fishes, captures some and scatters the rest. WTien chasing 
them into shallow waters, it splashes water with its fins. 

Booh II, Chapter IX, p, 77 . — 

‘Just as fish moving under water cannot possibly be found out either as drinking * 
or not cirinking water, so government servants employed in the government work 
cannot be found out (while) taking money (for themselves).’ 

Though there is a well-known saying 'to drink like a fish scientifically 
Kautilya is right in saying that it is not possible to determine whether a 
fish drinks water or not as we do. His analogy of government servants 
taking bribes is very appropriate indeed. 

^ Genebal Obsebvations. 

Booh I, Chapter XXI, p. 46. — ^Kautilya enjoins a king fox his personal 
safety to 'get into such water as is free from large fishes {matsya) and 
crocodiles’. ^Here probably warning is given against sharks frequenting 
the mouths o’f rivers and certain eatfishes. 

Booh III, Chapter IV, p. 194, — ^‘It is no offence for women to fall into 
the company of actors, players, singers, fishermen, hunters, herdsmen, 
vintners, or persons of any other kind who usually travel with their women/ 

Conclusion, 

From the passages quoted from Kaufilya’s Arthaidstra, it is evident 
that even in the dim past ages, fishery was a well-established industry in 
India and that fish was relished as an article of diet. During famines or 
other national calamities, greater use was made of fish to tide over food 
shortages. Fishermen were charged low licence fees (one-sixth of the 
^ value of the catch) for catching fish and were given concessions for fording 
or crossing rivers. Fish processing (dry fish and fish manures) was known 
in those days and fishery products were charged a low rate of toll tax. 
The ancient Hindus possessed a considerable general knowledge of the habits 
of fishes and used that knowledge to practical purposes or in using meta- 
phors. , 
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SANSKRIT NAMES OF FISH AND THEIR SIGNIFICANCE * 

By Sunder Lal Hora, D.Sc,, F.R.S.B., F.Z.S., F.E.A.S.B., F.N.I., 
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It is a general impression among western writers that the civilized people 
of eastern Asia, the Hindus and Chinese, have contributed very little of 
importance to the development of biology A Seal in his work entitled ‘The 
Positive Sciences of the Ancient Hindus’ (London, 1929) showed that the 
earlier Hindu writers, such as Charaka, Prasatapada, Susruta, Sankara and 
Umasvati, had not only a fairly sound knowledge of the classification of 
animals but were also familiar with their anatomical details. It was indeed 
unfortunate that, without making a serious study of the ancient Hindu 
literature, Chaudhuri,^ in his presidential address to the Section of Zoology 
and Ethnography of the Fifth Indian Science Congress on the ‘History of 
Indian Ichthyology’, remarked that 

‘I do not want to tell you anything today about the number of species of fish 
enumerated or referred in the Indian Medical work Sitiruta or other ancient Sanskrit 
or Pali texts, nor will I mention those names which are inscribed in the edits of the good 
King Asoka, because the importance of these enumerations is purely historical and 
the records do not actually lead us towards the advancement of our knowledge of 
Indian Ichthyology.’ ^ 

Prashad,® in his article on ‘Some Pre-Linnean writers of Indian 
Zoology’, has shown, on the authority of Seal, that even these enumerations, 
when properly studied, were of great significance, but it was not until 
Dr. Chhabra directed my attention to some passages in Susruta- sarnhita ^ 
that I 5 realized the profound -knowledge possessed by the ancient Hindus 
concerning fish and fisheries of India. Hope was then expressed that my 
article on ‘Ancient Hindu Conception of Correlation between axd:^ 

Locomotion of Fishes ’ will stimulate oriental scholars to collect old Sanskrit 
and Pali texts bearing on Indian ichthyology which, after careful analysis 
in the light of modern scientific knowledge, would have enabled us to 
confirm or controvert the views of the European writers in reference to the 
fish and fishery knowledge of the ancient Hindus. But I regret to say that 
my hope has not yet been realized. 

Though, tlmough the kindness of Dr. Chhabra, I have had a few more 
glimpes into the knowledge of the ancient Hindus regarding fish and fisheries 
of India, my appeal had little effect, for the simple reason that oriental 
scholars, generally ignorant of science, do not appreciate the hidden treasures 
that lie buried in ancient literature and Indian scientists, invariably ignorant 
of oriental languages, are not in a position to unearth the hidden treasure. 
What is needed is a team work between oriental scholars and scientists, if 
it is desired to utilize the knowledge of the ancient Hindus for the glory and 
advancement of our country. Let us hope the national government of the 
country will provide opportunities for such collaborative researcja. 


* Text of a talk given to the Epigraphical Association, Ootacamimd, on Saturday, 
the 29th March, 1947. 

1 ISTordenskiold, The History of Biology (London, 1929). 

® Chaudhuri, Proc. Asiai, Soc. Bengal, (N.S.), XIV, p. cxxxix (1918). 

3 Prashad, Acharyya Ray Commemoration Volume, pp. 68, 69 (Calcutta, 1932). 

4 Susrutasamhitd (Sutrasthanam), Chap. 46, the Anupa Group 26 (ca. 600 B.C.). 

® Hora, Journ, Asiat, Soc,. Bengal, Science, I, ,pp. 1-7 (1936). 
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Collaborative researcli envisaged by me will not only iinoartli ancient 
scientific knowledge but will enable oriental scholars to interpret correctly 
the meanings,, of some of the ancient texts and inscriptions. For instance, 
Dr, Chhabra has handed over to me a list of 22 words by which a fish was 
known to the ancient Hindus and has very kindly given mo their etymo- 
logical meanings. From the meanings of the words, it appears that the 
ancient Hindus were not only familiar with several varieties of fish but 
denoted it as fish by one of its characteristic features. For instance, Matsya 
01’ Machchha denotes an object which intoxicates or 

delights, so in this fish synonym reference is made to the nutritive value 



Text-mg. 1. — small Indian Cat-fish, Ailia coila (Ham.), showing 4 pairs of barbels 
round 4/he mouth — one pair nasal, one pair maxillary and two pairs mandibular. 

of the flesh of fishes. Hoference may here be invited to such works as 
RdjanigJiantu (Dictionary of Medical Terms) and Bhdvaprahdsti (a work on 
Ayurveda medicine) in which several medicinal properties are proscribed 
to fish flesl]^. It is recorded in Manu, the law giver of tho Hindus, tliat if 
offerings Of Rohita {Laheo rohita, the famous carp of the Indo-Gangotic 
^^_pl^ins]jp5fe given as iSaradk, tho departed ancestors remain fidly satisfied 
for all times to come. It would thus appear that tho ancient Hindus took 
delight in eating fish and regarded it as an invigorating food. Tho use of 
the word Matsya for fish in ancient Hindu literature is thus very appropriate. 



Another name for fish is Prithuromaw ( ), which signifies an 

object with long hairs Prithu = big and roman = hair). One lexicon 
has ‘having long hair around its snout'. Corresponding to this Sanskrit 

IB 
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name for fish is the English equivalent ‘Cat-fish/ which also signifies whisker- 
like growth round the mouth. Among the freshwater fishes of the Indo- 
Gangetic plain, Carps (Cyprinoidea) and Cat-fishes (Siluroidea) are the two 
most predominant groups represented by hundreds of species. Thus it 
would appear that the Sanskrit name Pnthuroman refers to one of the 
characteristic features of the Cat-fishes of India. 



Text-fig. 3. — Ono of the Chela fish of Indian waters, Ohela baicala (Ham.), darker 
above and silvery on the sides and below. 


In certain Cat-fishes, there is a bony armour covering certain parts of 
body which is otherwise smooth and naked. A reference to this morpho- 
logical feature is indicated in the Sanskrit name Sahalin or Bakulin 
or or Pakula (’5r^w)- Practically all , Cat-fishes are provided 

with spines in the petoral and dorsal fins and in some cases they are 
dentated or serrated and inflict- poisonous wounds. In the Singi fish 
{Heteropneustes fossilis) of Bengal, the spines are so dreaded that they 
are broken as soon as the fish is caught. Such spines are probably referred 
to in the Sanskrit name Kantakin The dorsal bo^y spine 

of certain carps and Cat -fishes may be responsible for the SanskrlTlwCniLe 
Lungin ( ) which signifies horn {&unga = ^finga = horn). 



Text-fig. 4. — ^Yoimg of a Snake-headed fish, Ophicepjhalics mcmdim Ham., to show 
an eye-shaped spot on the caudal fin. 


The Sanskrit synonyms of fish Jhasha and Mina ( ) signify that 

some fish ‘kiU small fish and other aquatic animals’. According to some 
writers Mina is derived from a root which means ‘scattering’ or ‘splashing 
(water)’. In both these names, reference is made to the predatory habits 
of Cat-fishes, Snake-headed fishes (Ophicephalidae) or Feather-backs 
(Notopteridae), which are widely distributed in India and feed on small 
fish, frogs, aquatic insects and other aquatic animals. In chasing their 
prey, they scatter the shoals of small fish and in their pursuit, especially 
into shallower waters, splash water by the movements of their fins. These 
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two Sanskrit names of fish thus indicate that the ancient Hindus know the 
food and feeding habits of the predatoiy fishes of India. 

Some of the predatory fishes are known to be cannibalistic in habits 
and aquarists are aware of the fact tliat in certain fishes j)arents must be 
separated from the progeny as soon as spawning is finished. In the cidture 
of snake-headed fishes, it has been found that they devour their young 
ones if natural food is deficient. This habit of certain fishes is signified in 
the Sanskrit name Atmdsin ) wiiich litei'ary moans eating itself 

or its own kind. 



Some of the Sanskrit names refer to the common characteristics of all 
varieties of fish, such as Visdra or Vihdra or Vai‘ 

sdnTiba (t=erTfxT!r) signifying dignified movements of fishes in various 
ways; which is born of an egg (no freshwater fish 

of India is viviparous though certain sharks give birth to young ones) ; 
Muka (5^;^) that which is dumb and speechless; Animisha 
that which does not wiiik its eyes and Jahiaya that which 

sleeps, stays and remains all the time in water. 

It is a general characteristic of fishes that thc^y are darker above and 
silvery on the sides and below. If one observes small carp minnows of the 
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gener<a Danio, Barilius and Chela, lie will notice that sometimes they tnrii 
sideways and then a silvery glow is observed for a moment. I think in the 
Sanskrit name Usha for fish, a reference is made to this pheno- 

menon. Usha moans that which glows. In certain fishes, there are black 
spots on the fins with a round whitish area surrounding them thus giving 
the appearance of eye-shaiiod marks. The best known food fish with such 
chai’acteristic markings is Murral and probably this feature is responsible 
for the Sanskrit name Sa7idhalm ( fish, for it signifies that 



XEXTuna. 6. — Chiiioso Torront-inhabiting fish, Sinogastromyzon wui Fang. Simi- 
lar, but less Hpocializod hshes of the genera Balitora Gray, Bhcevania Hora and 
Travancona Hoi’a are found in the hills of Assam, Darjeeling-Himalayas and 
Mysore and Travancore Sections of the Western Ghats. 

which possesses eye-shaped marks. Of course, all fishes look pretty in a small 
jiool or bowl of water and it is, therefore, not surprising that the ancient 
Hindus should have called them 8udar4ana . ( me&ing good- 
looking. The Sanskrit name Galkin ( meaning scaly, presents 

no difficulty as the majority of the freshwater fishes of India are eitheF 
scaly (Carps) or smooth (Cat-fishes). 

The Sanskrit name Samvar fi®fi unusual interest, for 

it signifies that which covers or spreads over. Such a term will apply to 
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akates and rays perfectly well but these are mostly marine fislies. Some 
rays ascend in the Ganges as high up as Patna and are a well-known feature 
of the fish fauna of Bengal and Bihar. Hill-stream fishes, with which the 
ancient Hindus were certainly familiar, have the characteristic of spreading 
over rocks for adhesion so as to prevent their being washed away by swift 
currents. 

In judging the knowledge of the ancient Hindus regarding fish, it must 
be borne in mind that they settled and flourished in the x">lains of tlie Indus 
and the Ganges. The Sanskrit names discussed above generally refer to 
the freshwater fishes of India. A close analysis of the above data woukl 
indicate that — ■' 

(i) Fish was regarded as a delicious and invigorating food in aiuaent 

times. 

(ii) Fish was defined as an oviparous, thoroughly aquatic and 

dumb animal which showed beautiful movements in various 
ways. 

(iii) Fish were classified into scaly and scaleless categories. 

(iv) The armour-like body plates, strong spines, barbels round tlie 

mouth, predatory and cannibalistic habits of certain Sihiroids 
and other fishes were known to the ancient Hindus. 

(v) Either the habits of rays and skates or those of the highly 

developed hill-stream fishes were known to the ancient peojjle. 

(vi) Besides the general beauty of fish coloui*ation, characteristic 

ocellus-like markings on certain fishes had attracted the atten- 
tion of the ancient Hindus. 

It would appear from the above that the ancient Hindus were keen 
natimalists and knew a great deal about the external features and habits 
of a variety of freshwater fishes of the Indo-Gangetic Plain. 
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FOREWORD. 

Though my interest in the fish and fisheries of India was "aroused as 
early as 1917, when as a student of the M.Sc. class at Lahore 
University) I was asked by Dr. R. H. Whitehouse to make a prelim’inary 
study of the 'Fish Fauna of Lahore it was not until I joined the Zoological 
Survey of India in 1919 that I had an opportunity of receiving training, 
from the late Dr. N. Annandale, in methods of field investigation of fisheries 
of a given area and in studying the ecology, bionomics and systematics of dif- 
ferent groups of fishes. My &st published article on ' The Fish of Seistan ’ 2 
was in collaboration with Annandale who, in an appendix, described the 
fisheries of the delta of the Helmand and the use of shaped rafts of bulrushes in 
India and Seistan. When entrusting me with a zoological survey of the Mani- 
pur Valley in February-March 1920, Annandale gave me a copy of his article 
on 'Fish and Fisheries of the Inl6 Lake^ ^ and wanted me to prepare a 
similar report with regard to the fish and fisheries of Manipur. Annandale 
visited the Valley for a week or so but during this brief period I learnt 


1 The results of this study were embodied in a dissertation submitted to the 
Punjab University in the fulfilment of the then existing regulations fOr the M.Sc. 
degree. The dissertation not only contained descriptions of the. species recorded 
from Greater Lahore, but an account of the methods of fishing and marketing with 
observations on the improvement of fisheries. A list of 42 species recorded in this 
work wals recently published by Nazir Ahmed in his ‘Fishes of Lahore’ {Bull, D^pt, 
Zool, Punjab Univ. 1, p. 265, 1943). 

2 Annandale, N. and Hora, S. L.— JSec. Ind, XVIII, pp. 151-203, pis. XV- 
XVn(1919). 

8 Annandale, N. — Eec, Ind, Mm,^ XIV, pp. 33-64, pis. I-VTII (1918), 
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much from him which it is difficult to express in writing. The results of 
my survey are embodied in an account of the ‘Fish and Fisheries of Manipur 
with some observations on those of the Naga Hills’.^ Though later, as an 
Officer-in-Charge of the Cold Blooded Vertebrate Collections in the Zoo- 
logical Survey of India (Indian Museum, Calcutta) I was mainly concerned 
with systematic work on Indian fishes, the fascinating study of Indian 
fisheries was never lost sight of. Several articles on the customs and 
habits of fishermen, methods of catching fish and on the bionomics and 
migrations of important food fishes were published from time to time when 
I was stiE serving in the Zoological Survey of India. From among such 
contributions, reference may be made to ‘Mud-fishing in Lower Bengar,^ 
‘Trade in Live-fish (Jiol Machh) in Calcutta's 'Crab-fishing at Uttar bhag, 
Lower BengaF,^ ‘Wanderings of the Bombay-Duck, Harpodon nehereus 
(Ham.) in Indian Waters ’,5 and a series of articles on the spawning grounds 
and bionomics of Hilsa summarized in ‘Life-history and Wanderings* of 
Hilsa in Bengal Waters',^ The series of articles on the ‘Game Fishes of 
India’ published in the Journal of the Bombay Natural History Society 
contains information which could be made use of by fishery scientists. 

In the meetings of the Fish Committee of the Imperial (now Indian) 
Council of Agricultural Besearch, among other things, I had directed 
attention to the construction of dams and weirs and its effect on the fisheries 
of the migratory species, the pollution of streams by municipal and factory 
effluents and its harmful effects on natural fisheries, the preservation of fish 
for its proper utilization and the need for a Central Institute of Fisheries 
Researcfi. 

Besides contributing articles myself on Indian fisheries and raising 
discussions on important aspects of fisheries development from a purely 
scientific point of view, I requested specialists with practical experience 
of Indian fisheries problems to contribute notes regarding Indian fisheries. 
Of these, two articles by Dr. J. T. Jenkins on ‘The Fisheries of India’ 7 and 
‘The Fisheries of Bengal — Can they be improved and developed’ 8 and two 
articles ,by Dr. Albert W. Herre on ‘Lessons from the Fish Markets of 
Calcutta’ ® and ‘The Fisheries Departments of the Philippines and Malay 
with Comments on the needs of Bengal and India ’ are of particular 
interest. 

Though I was thus equipped with considerable knowledge of the 
scientific problems of fisheries development in India, on taking over charge 
of the Fisheries Department in Bengal in May, 1942, 1 found myself lacking 
in essential knowledge and experience concerning the practical problems 
of the management and development of fisheries of diverse types and of 
such a highly complicated nature as those of Bengal. Fortunately for me, 
owing to the emergency conditions then prevailing, a considerable part 
of Bengal rich in fishery resources (riverine, estuarine and foreshore fisheries) 
had been declared as a Denial Area and the following functions were assigned 
to the newly created Department of Fisheries: — 


1 Hora, S. L.— Bee. Ind, Mus., XXII, pp. 166--214, pis. IX-XII (1921). 

2 Hora^ S. L. — Journ. As, Soc, Bengal (N.S.) XXVIII, pp. 197-205, pis. (1932), 
® Hora, S. — Journ, As, Soc, Bengal (N.S.), XXX, pp. 1-15, pis. (1934). 

^ Hora, 8. L. — €urr. Science, III, pp, 543-546 (1935). 

« Hora, S. L. — Journ, Bom, Nat. Hist, Soc,, XXXVII, pp. 640-654 (1934). 

® Horn, 8. L. — Journ, Roy. As, Soc, Bengal, Science, VI, pp. 93-112 (1941). 

7 JenMns, J. T. — Ourr, Science, VH, pp. 43-44 (1938). 

® Jenkim, J. T. — Curr. Science, VI, pp. (1938). 

® Herre, A. W. — Ourr. Science, VI, pp. 263-266, (1938). 

Herre, A. W, — Sd, and Culture, VI, pp. 629-634 (1941). 
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(1) To re-organize the catching and distribution of fish under emergency con- 

ditions. 

(2) To conserve the present supplies, with particular reference to the fisheries 

of immature fish. 

(3) To conduct investigations into tank fisheries with a view to increase the 

food supply in the province, thereby aiding the ‘Grow More Food’ 

campaign. 

Starting from scratch and finding to my great regret that all earlier 
records of the defunct Department of Disberies were unobtainable, I deter- 
mined to educate myself in the problems of Bengal fi.sheries. Three courses 
were adopted to achieve this objective, namely, (i) personal inspection of 
fisheries and contacts with fishermen and fish merchants by undertaking 
extensive tours all over Bengal, particularly to the areas which form sources 
of fish supply to Calcutta ; the fisheries of some other provinces were also 
visited; (ii) extensive study of literature and codification of the material 
dealing with pond fisheries, and (iii) establishing contacts with specialists in 
the U. K. and the U. S. A. with knowledge of Indian or tropical fishery 
conditions and inviting their comments and suggestions on general or 
specific problems. 

Prom 26th May, 1942, to 31st March, 1943, I spent 110 days on tour; 
in the following year ending 31st March, 1944, 107 days were spent oil tour 
and in the third year 104 days. With the enormous expansion of the 
Department in 1945, more and more time had to he spent at headquarters, 
hut I wish to emphasize that it would have been impossible for me to 
appreciate Bengal’s fishery problems without these tours, for ‘:flsheries’ 
is a field science and not a problem for discussion in office files. As a result 
of these tours and enquiries a note on the 'Sources of Pish Supply to Calcutta 
Markets’ i and another on 'Suggestions for the development of Salt-water 
Bheris or Bhasa-badha fisheries in the Sundarbans ’ ^ were published. 
The effect of the effluent from the Quinine Factory at Mungpoo, District 
Darjeeling, was also thoroughly investigated and suggestions made for the 
improvement of fisheries of the Eungbee, Eiyang and Tees^ta rivers. ^ 
Much other valuable information is now available in official papers far those i, 
who may wish to make use of it. 

Prom the study of literature on tank cultural x^ractiees in India and 
abroad, it seemed necessary to publish a series of short articles in Indian 
Farming ^ so as to invite suggestions and criticism from practical fish 
farmers. For the Imperial Council of Agricultural Eesearch a small 
pamphlet entitled ' Hints on the development of natural ffeshwater fisheries 
and fish farming’ was prepared. In the article on 'Pish Farms: Objectives 
and Eequirements ’ the methods of developing tank fisheries are elucidated- 
In preparing this note, I received suggestions from a large number of 
specialists but all this labour was undertaken in the interest of self education. 
Lastly, a pamphlet on the 'Culture of Katli, Barhus {Lissochilus) hexago- 
nole^is McClelland, in the Darjeeling Himalayas’ ® was prepared and the 
need for augmenting fish supply in the hills was indicated. 


1 Hora, S. L. — Joum, Bombay Nat, Hist, Soc., XLIII, pp. 665-670 (1*943). 

2 The first article of tbe series appeared in the issue of April 1943 and since then 

15 articles have already been published. • 

3 Hora, S. L. and Xair, K. K. — ^Fishery Development Pamphlet No, 1, Government 
of Bengal (1944). 

* Hora, S. L. and Xair, K. K. — Froc. Nat, Inst, Sci. India^ X, pp. 147-166 (1944). 
® Hora, S. L. — Joivrn, Boy. As, Soc, Bengal, Science, XI, pp. 99-117 (1946). 

® Hora, S. L. and Ahmad, Xazir. — Govt, of Bengal, Fishery Development Famphlet, 
No, 2, pp. 1-8 (Alipore: 1946). 
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Under the auspices of the National Institute of Sciences of India, 
symposia were organized on the ‘Factors Influencing the Spawning of 
Indian Carps’ on the ‘Utilisation of Sewage for Fish Culture’ ^ and on the 
‘Development of Indian Fisheries: Objectives and Kequirements’,^ The 
holding of these symposia enabled fishery officers from different parts of 
the country to meet and exchange views on diverse subjects of mutual 
interest. Much valuable information was thus collected in these meetings. 

Further periodic meetings of Fishery Officers of Bengal were held to 
which representatives of other provinces were invited for holding dis- 
cussions on specific problems of mutual interest. Minutes of such meetings 
were published by the Directorate of Fisheries, Bengal. 

In making contacts with foreign specialists, I usually sent out a note 
and invited suggestions and criticism. Thus on the 10th June, 1943, copies 
of Dr. M. R. Naidu’s ‘Report on a Survey of the Fisheries of Bengal’ (Bengal 
Government Press: 1939), on the 27th October, 1944, copies of a Syllabus 
for a course of training in Inland Fisheries, on the 18th December, 1945, 
copies of a programme of work for the Inland Fisheries Research Institute 
and on the 22nd March, 1946, copies of a note on ‘Fish Farms: Objectives 
and Requirements’ were sent out and valuable suggestions collected. 
Besides several subjects were discussed at length in correspondence. 

My object in writing ‘Development of Fisheries in India — ^Views of 
Specialists’ is to provide for others the information I so sorely needed and 
to obtain which so much valuable time was spent not only by myself but 
by those experts who so ungrudgingly gave me the benefit of their experience 
and knowledge. 

I hope, therefore, that this Bulletin wiU prove of real value to all those 
concerned with the improvement and development of fisheries of this great 
country, whose fishery potentialities are enormous. 
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1 FroG, Nat, Imt. JSci. India, XI, pp. 303-330 (1945). 

® ProG, Nat, Imt, Sd, India, X, pp. 441-443 (1944), 

3 Froc. Nat, Inst, Sci, India, XII, pp. 288-290 (1946). 
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VIEWS OF SPECIALISTS. 

Fisheries Administration. 

Stanley W» Kemp : Need for an All-India Co-ordinated Effort ; Improvement of 
supplies through Administrative Measures; Need for an Administrative Section; 
Fishery Statistics; Liaison between Administrative and Research' Personnel ; Techno- 
logical work. R. TV. Burton: Need for propaganda. James Hornell: Socio-economic 
work; Marketing of Fish; Legislation regarding exploitation of Hilsa fisheries. L*.K* 
HVmhirst: Socio-economic work. St, A, Macdonald: Need for Judicious exploitation 
of fisheries. Albert W, Herre: Time -scale Planning. 

Need for an All-India Co-ordinated Effort. — ^The problems of adjaceut 
provinces, sometimes of all India, are the same or similar, and it will often 

1.. . xxr ir happen that two or more provinces are concerned in 

a particular piece of work, for fish hav^no respect 
for provincial boundaries. Thus Dr. Travis Jenkins, many years ago, 
tracked the spawning Hilsa up the rivers to the confine of Bengal ; ^ 

telegraphed for permission to proceed into the U.P., but was refused and 
was thus unable to discover the location of the spawning grounds. Migra- 
tory marine fish will also present similar difficulties. The recent action of 
the Government of India in appointing a Fisheries Development Adviser 
is thus a step, though only a small one, in the right direction — one hopes 
it may be followed by the initiation of an aU-India Fisheries Service. 

Improvement of Supplies through Administrative Measures, — There is, 
however, one aspect which I want to stress, as giving in my opinion the 
best chance of an early improvement in fish supplies in Bengal, and that 
is the urgent need for proper administrative measures. At present the 
fisheries of the Province, especially of the extensive estuarine tracts of the 
Sunderbans, are exceedingly badly organized. There is no proper transport 
from the fishing centres to road or rail head, no sufficiently good arrange- 
ments for refrigeration, and in all' the main towns there are rings in the 
fish-markets, which maintain extortionate prices while keeping the fihermen 
themselves at the barest level of subsistence. I believe that, in Brief, to be a 
true picture, and that if these and similar difficulties could be overcome 
the amount of fish in the towns could be enormously increased. 

On every hand the utmost opposition from vested interests is to be 
expected and a man with immense drive and armed with almost autocratic 
powers will be needed. A superman is required if the market rings are to 
be broken, and the fisherman assured a reasonable return for his labours. 
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Transport is perhaps a more manageable problem, for it should be possible 
to organize fleets of motor- boats as fish carriers on suitable routes connecting 
with lorry or rail transport using refrigerated containers; and though 
subsidies would probably be needed at first in due course transport should 
be able to pay its way. But in all these matters, and in arranging advances 
to ignorant fishermen for purchase of boats and gear, one shudders to think 
of the infinite possibilities for graft which are opened up. 

The first point that strikes me is that immense advances in the deve- 
lopment of the fisheries can be achieved by suitable administrative measures : 
piers, jetties and other facilities for landing the fish are badly needed, 
greatly improved arrangements are wanted for rapid despatch from the 
fishing grounds to centres where rail or lorry transport is available, refri- 
gerating vans and ice supplies call for consideration and new systems of 
marketing must be- introduced which will suppress the rings formed to 
keep up prices and (perhaps through the organization of co-operative 
societies) will ensure a reasonable profit to the actual fishermen. 

Need for an Administrative Section . — ^All this, in my view, is purely 
administrative work with which you should not be expected to concern 
yourself very closely. Your help, as a consultant, will no doubt be conti- 
nually needed, but you will have more than enough to do on the scientific 
side. A separate administrative section is thus clearly necessary, and I 
myself think that the chief of this section should have the same salary and 
status as yourself. You should be consulted in his selection, and it is 
obvious that you will need to work together very harmoniously. It is 
evident to me that with the enormous potential richness of the Bengal 
fisheries a large increase in the fish supplies to the towns could rapidly be 
brought about by administrative measures, provided only that the officers 
concerned show energy and determination in the difficult practical and social 
problems they may have to face. 

During the past year or so I have been a member of the Colonial 
Fisheries Advisory Committee, and in considering the development of 
^Colonial fisheries we have recommended (and the Secretary of State has 
approved) the formation of two services; a Colonial Fisheries Service, 
which will undertake the administrative work (collection of dues, enforce- 
ment of regulations; loans to fishermen for nets and gear, compilation of 
statistics and so forth) and will be responsible to the local Government, 
and, secondly, the Colonial Fisheries Besearch Service with suitable research 
stations responsible directly to the Secretary of State for the Colonies. 
In India also the same plan should be followed — an all-India Fisheries 
Research Service and provincial administrative departments. The ad- 
ministrative officers need not be trained scientifically, but they must of 
course work in very close touch with the research staff. 

Fishery Statistics . — ^I would, however, add this — that it is of fundamental 
importance, not only for commercial purposes, but for the study of the 
effect of fishing operations on the stocks of fish (with a close eye on the 
dangers of overfishing) that quite elaborate fishery statistics should be 
kept, and closely studied. 

It will doubt be difficult to organize an efficient system of collection, 
and this will be primarily the business of the administrative staff, but it 
will be worth while expending a lot of energy and money on this, for adequate 
fishery statistics are an essential basis for fishery research work. 

The primary data required for each important species are quantities 
caught and amount of fishing power expended— number and size of 
boats employed, number of nets, and if possible amount of time spent 
fishing. Information as to size-distribution of catch is also of great value; 
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if the fish are sorted into size- categories on the market, the quantities of 
each category should be recorded separately. Periodic measurements of 
random samples of the catches or landings are very deshable. 

Liaison hetween Administmtioii and Research Personnel. — When the 
time has come that schemes should be carried forward by the administrative 
oflacers with only occasional scientific supervision, it is the former who will 
undertake the necessary propaganda, the development of particular sites 
and the arrangements of such subsidies as may be needed. This will not 
mean that scientific work in connection with these projects is ended. Par 
from it. Por it is apparent that the methods suitable in Bengal will very 
likely not suit other provinces. It is probable that other species will prove 
to be the best and it is by no means unlikely that variations in the technique 
wiU be required. Therefore, if my advice is taken on the inclusive character 
of the all-India research service, the Bengal fresh-water staff, with aU the 
pl'actical experience they have already gained, should proceed to suitable 
areas in other provinces and Set to work to find out what modifications of 
technique are appropriate in the new locality. Whatever you may think 
of these suggestions you must admit that this is the way to utilize scientific 
staff, which (so far as really good men are concerned) will undoubtedly be 
in short supply for many years, to the best possible advantage. 

Technological work. — But in one line of work administrative and 
scientific staffs might perhaps combine: this is in fish drying and fish pre- 
servation. This is obviously an important subject: if dried fish^ prepared 
near the fishing grounds, can be produced in an acceptable quality some at 
least of the difficulties of refrigeration and transport can be overcome. 
Existing methods, using the sun for drying, are not well suited to the damp 
climate of Bengal and in this country where the subject has been closely 
studied (at the Torry Eesearch Laboratory, Aberdeen) considerable progress 
has been made with artificial driers. An initial point to be considered is 
the kind of product which would be regarded as palatable in Bengal. In 
W. Africa experimental fishmeal plants are to be tried and it appears that 
a crude fish meal, made from whole fish and of strong flavour, is more 
acceptable to the African than a more refined product. It may be that^ 
fish-meal would not be favoured in Bengal ; if so it will be unfortunate since 
it can be produced very cheaply. But however this may be, it is evident 
that experiments should be begun at once with suitable type of artificial 
driers for both fish and prawns, and at the same time salting and other 
preservation processes should be examined with a view to their improvement 
or extension. A start could probably be made by consulting Dr. Beay 
at Torry and the methods, perhaps not very up-to-date, which are followed 
in the Madras Presidency, should be looked into. But at the first possible 
moment two of your staff, preferably chemists or with good chemical 
knowledge, should come to Aberdeen to make a thorough study of the 
technique of fish processing. 

Need for propaganda. — Just as the treatment of Malaria has been 
brought to the notice of the people by means of broadcasts and propaganda 
R W Burton so should the necessity of conservaliion of fish 

supplies of the country be brought to the notice of 
the people in even the remotest hamlets; and especially will it have to be 
impressed on the people that it is in their own vital interests to assist in 
putting a stop to practices fatal to their own food supply. 

Without the willing, and eager, and interested, no-operation of the** 
people, and of all those who have control over fishing waters (contractors 
and others), the energies of the Institute of Fisheries wiU be largely 
abortive. 
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Research— Propaganda— Organization, and more propagamla for until 
there is willing and intelligent co-operation on part of the millions of tlu^ 
rural areas progress will be slow, ami there will bo many ilisappoini/numts. 

Socio-economic Technical instruction, co-op(n’ativo societies, s and 

savings banks should bo primary objects in any PisliorioB Bchomo of 
development; the same ax)plioB to the o])(ming of now 
James Horuell. markets in largo centres of population in order that 
the middleman may be as far as possible oliminatotl. 

Marheting of fisJb,~l attach the greatest possible i.m])ortano(‘. to all 
efforts to improve the condition in whieli fish arrive at the marked^ (^(^n 1-res. 
Especially do the men need to be taught how boiKiic^ial sc'.rupnlous eloanli- ’ 
ness is to the keeping quality of fish in transit; also the pn^sorvatiwb value 
of salt properly applied, protection from the sun and more than anytliing 
else, the great value of gutting and bleeding. Careful handling of the 
catch to avoid bruising the soft ffesh should bo ompbasized. 

Legislation regarding exploitation of HiUa fisIurm.—Mmy (vss(mtial 
facts are still lacking in the knowledge of the life-history of tlu^ Hilsa; 
these must be ascertained before any legislativ(i enactmemts 1x5 propostxl. 

Socio-economic Work. — ^For how many hundreds of thousands of 
Bengalis is fishing a means of livelihood and a way of life, and art and a 
craft ? How often is it little mori^ than a otxido and 
L. . im rs . hungry existence, ah intolerabh^ burden of <)ppr<‘,ssiou 
or a wofn out tradition? Without the help of scieiujo, of research, or 
education, of plan, and without a sense of social purpose and rospouHiliility, 
has the life of the fisherman, his wife or child any basis of assuraiux^, any 
clarity of meaning or any conviction of reality? How xirofound is his 
pessimism! How depressed is his outlook! Today is tlu^rc? any reason 
why, with the help of science, business organization, intelligent Bolf-help, 
and public support, he should not be proud, solf-confidont and an all-round 
intelligent citizen ? None 1 

But to help him, must we not respect his art and his age-long tradition, 

• hfs sterling qualities of courage and character. Only thus shall wo win his 
respect and confidence. Only then will he feel that we come to him to 
help him increase his self-respect and not to undermine it. Only then 
shall we be able to equip him with keener tools with which to carry on 
his trade, and with a social structure and a business organization that will 
guarantee him not qnly a sure- living but a rich life and a creative husuro. 

Need for judicious exploitation of Fisheries ^ — Surely the most important 
factor is to make the farmer Fish Culture minded ? 

It is a huge question; especially in the thickly populated parts of 
Bengal and Bihar, where fish diet makes up such a largo portion of their 
St A. Macdonald. whore most of the tanks are privately 

owned and a source of revenue to the Zemindar. 

Fishing rights are sold by auction to the highest bicJdor, who proceeds 
to denude the tank of every living thing ! This takes placto yearly and gives 
little chance of recovery to the natural stocking that takes place each 
Monsoon. 

In large tanks and lakes, they cannot completely exhaust the stocks, 
as is the case in the small shallow ones. 

The Monsoon streams that are a means of yearly stocking of fish, fare 
» no less favourable, as ^ Baris ’ or Bamboo wiers are put across at intervals 
throughout its length, and everjrthing an inch or more is traj)x)od in closely 
meshed cage baskets. These are erected both when the fish arc running 
' up into Jheels, lakes, etc., and again when the breeding urge takes and the 
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fish try and move down into the larger rivers. These migrations are called 
in Bihar and the Eastern U.P. ‘Biswar’ and 'Ahwar’. 

To try and convince people hard put for food, to return all small fish, 
would bo a huge task, and nothing short of Government legislation would 
meet the case. The above note refers to naturally fed tanks which get 
their water supply from floods durmg the Monsoons. 

Time-scale Planning . — ten year plan for the development of Bengal 
fisheries be drawn up ^t once, if it has not already been done. Supple- 

Albert W. Herre. a twenty-five year plan should be 

outlined; this had best be divided into five year 
sections. Such a plan will give definite objectives, and will likewise serve 
to show tile quality and number of scientific men, technical assistants, 
departmental heads and other staff members needed. 


Teaining of Peesonnel foe Fisheeies Seevice. 

BtanUy W. Kem>p: Paucity of men and ineffectiveness of isolated efforts ; Advanced 
Training in Fisheries; Foreign Training in the U.K. George S, Myers i Lesson from 
Brazil ; Limitations of Foreign Experts ; Foreign Training. 


Paucity of men and ineffectiveness of isolated efforts . — ^A major obstacle 
has always been that fisheries is a transferred subject. Some j)rovinces 
Stanley W Kemp . from time to time had one man on fisheries work, 

most have had none ; Madras always the most pro- 
gressive since the days of J. Hornell, has two or three. In these conditions 
satisfactory work seems to me to be largely impossible. Nothing much 
can be expected from a single man isolated in a particular province. 

Advanced Training in Fisheries . — The real difficulty is in finding 
competent people for the scientific staff and administrators who are capable 
of carrying out the sweeping reforms that are wanted. Some help* in 
training scientific staff could be given in this country (U.K.). The Colonial 
Oflico will be awarding post-graduate studentships for those selected Jor*^ 
the Colonial Fisheries Service and a special course of fishery instruction 
covering all branches of the subject and lasting probably for one year, is 
now being arranged. It wiU no doubt be possible for Indian fishery students 
to join those classes. 

Foreign Training in the U^K . — ^My plan would be to put as many good 
graduates as possible through your freshwater course, set them to work 
in Bengal or olsewhero and, in a year or so, select the brightest of them 
to come to this country for our fisheries course. There is, to take only one 
side of the work, a lot to be learnt on how the job of obtaining the essential 
biological knowledge of an important fish should be tackled. Unless done 
in the right way a great deal of time will certainly be wasted. And even 
when aU the basic information is at hand the methods of applying the 
kno wledge so that the condition of the stock is fully apprehended (knowledge 
to be used in increasing or decreasing the rate of fishing, mesh pf nets and 
so forth) must also be learnt. No one in India has had personal experience 
of these matters and if this very important work is to make progress it 
seems to me quite essential that your people should come over here and 
learn it from those who have gone through the mill and have done these 
things themselves. Once the methods have been assimilated and applied - 
to some species of Indian fishes it should be possible to give instruction in 
India. This is only one branch of the work — ^there are a number of others 
which it would at present be very difficult to teach in India. 
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As soon as it is possible you should send at h^ast one of your staff, 
preferably two, both of whom shotild have griuluatc^d iu t^liomistry, for 
special training in technological methods at Alx^rdtHui. 

Lesson from BraziL---All through the later part of tuy tliinking, I was 
struck with the resemblance of Bras'Jlian prohloins to thoH(^ of Fiidia, and 
^ ^ a T^yr one of my chief fears has Ikhui that you might, ihrotigh 

George S. Myers, j^isunderstanding of conditions lua*e (U.S. A.), fail into 
the same state of admiration of our fisheries * progrc'.ss* tliat otlu^rs have, 
and believe that men connected with agoucies so mihxhvssIuI as some of 
ours must perforce bo those on whos(^ work to patttxm your own. 

Limitations of Foreign Experts,--M}f strong iulvice is this: If you ever 
should wish any fishery exports from outshh^ India to c(anc» as advisors, 
pick with extreme care, and with the provision that tlu^ man or ttmn spend 
not less than one year in India, or pridcrahly, two. A<Hj(\p<i as final none 
of an adviser's recommendations until h,o has i)ecn th(x*<i at hniyst six (^r eight 
months, for in a shorter period ho will not have sidlk^iimt (^xp(u,*i(XKj(^ with 
conditions in India for his advice to bo of tlu^ bc^st. Tins is (^sp(xnally true 
of Americans, who, I regret to say, are oftcui (^xtnxmdy proviticial i)oople 
with not much desire to look deeply into the <uviiizati<.>nH or problems of 
other peoples. 

Foreign Training. — -What I do -wish is that you (Jould conviruio the 
Indian Government of the usefulness of sending a few of y(uir imui out of 
India, as.fishery students, for periods of not less than two yt^ars. Less 
than two years is not enough, as both Dr. Walford and I liave (lis(x)verod 
in the case of students from (.Vmtral and Houth Anux*i(ta,. And I would 
hope that at least the first part of their sojourn, or b(^tt(x% all of it, ciould 
be spent at Stanford by ‘the few who might <‘,ojno to Anuulc.a, I do nqt 
say that we are the only persons who are good fishery biologistw. That 
would be absurd. But only about four universities in fhe Htates (and 
perhaps now in the world) specializie in fishery training, and of Htanford 
is the only one where there are men (Dr. Horre and mystdf ) witli long first- 
-hand experience in tropical and Asiatic fishery problems. Besides, our 
'Professor Rich is the world’s chief investigator of the Pa<fif!(} salmon, an 
excellent limnologist, and one of the foremost general fisluay biologists in 
the country, while Prof. Bolin is a good oceanographer and a specialist in 
fish and other marine ecology. Professor Weymouth, of our Physiology 
Department, is a leading exponent of mathematicial mesthods and our chief 
authority on the shrimp and other crustacean fisher ios. 

VauXOUS TyPJBS OB’ PxBHmms. 

Stanley W.. Ke?npi Importance of fresh- water and estuarine lisherios; Inshore 
I’isheries; Sea Fisheries. James EorneLlx Sea Fisheries. H. Thompsam Bundarbans 
Fisheries- 

Importance of Fresh-water and Estuarine Preshwator and 

estuarine fishes afford, much the best prospecits of the considerable and 
Stanley W. Kemp ^mediate increase in Jfish supplies which India so 
badly needs. 

Inshore Fisheries. — Of the inshore marine fisheries at Cox’s Bazar and 
elsewhere,^ more knowledge must be acquired before much cab be done. 
A proper survey of these fisheries and the fishes on which they are based 
•is the first step. It would appear that power-driven boats would be a 
very great advantage if there are people capable of maintaining them and 
it may well be that considerable improvements in nets and gear could be 
introduced. • 
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Sea Fisheries.— In tho sea-fisheries there is undoubtedly a very large 
potential supply. In tho year 1908 or earlier the Government of Bengal 
brought over a steam-trawler, the 'Golden Crown’, complete with crew. 
They trawled assiduously off tho mouth of the Hooghli and brought in 
very large quantities of fish, including huge saw-fish and skates S' or more 
across, Good food, all of it, but the market ring in Calcutta asserted itself, 
strange fish were not looked on with favour, and no sale could be found for 
tho bulk of tho catch. It is I believe a fact that the Bengali much prefers 
carp' and other fish which to us are disagreeably muddy in flavour. 

This experiment could be tried again and if proper arrangements 
were made beforehand for the disposal of the catch, I see no reason why it 
would not bo successful, and an Indian trawling industry might be started. 
The 'Golden Crown’ files, if still available, should provide a wealth of 
information. But it will be difficult to get trawlers at the present time 
and it will of course be essential to bring them out with skipper, crew and 
all gear. 

Regarding marine fisheries, there are many more ways of effecting 
11 improvements ^than in the case of inland fisheries, 
James me . breeding as well as fish catching has to be 


attended to. 

At sea, new methods and new types of fishing boats are urgently needed. 
This work can be done only if efficient teachers, professional fishermen 
skilled in their respective methods, be employed to introduce^ the new 
devices and teach the proper way to work them in order to obtain satis- 
factory results. Among these new methods I strongly advocate : — 

{a) The introduction of the Prawn-trawl (either the beam or the 
otter type) on smooth ground where prawns abound — ^the 
species of Penaeus in particular ; and 
(6) The utilization of the Danish Seine in localities where fishes of 
demersal habit abound, i.e. those living on or near the bottom. 
This method cannot be learned from books or verbal instruc- 
tion ; it must be taught practically by a skilled fisherman who^ 
must be chosen most carefully. 


Excellent shore seines are already in use on parts of the Indian coastline 
and need little improvement except that the very large ones would be 
greatly improved if mechanical power were introduced for the heavy work 
of hauling in ; a handwinch would be immensely labour-saving and, when 
tho net is of exceptional length, a motor boat should be used to shoot the net, 
Sundarhans Fisheries , — The proposals j>ut forward for exploiting the 
fisheries of the Sundarbans appear to me quite sound, and cover broad 
. requirements, e.g. trial and methods of fishing, 

M. inompson. obtaining biological knowledge for conservation 

policy, and social measures required to ameliorate the lot of fishermen. 

Mr. Rochford, our hydrologist here, has found that the river mud has 
a property of absorbing phosphate, thus making it available to estuarine 
fauna. Quite possibly the same thing happens in the Sundarbans. 


Fish Culture. 

General Observations, with particular reference to Carp Culture. 

Stcbnley W. Kemp: Importance of Carp Culture to Bengal; Fry Trade Development. 
J.. W. Merre: Problems of Pond Culture; Experimental Fish Farm.; Construction of 
Fish Ponds; Fertilizing of Fish Ponds; Fish Cultural Practices in China. James 
Eomdli Experimental Culture Ponds. • 
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Im^portance of Carp Culture to Bengal. — Carp Culture probably affords 
the best opportunities for a rapid increase in fish siipplios, and it is 
^ a line of work on which Bengal should concentrate 
much of its attention. Very romarkablo rostilts 
have been obtained in recent years by the Jews in 
Palestine and there seems no reason why the same or similar methods should 
not be employed in Bengal. Something in this way is already done, but 
existing methods are very dofoctivo and could bo vastly improved. I feel 
sure fish hirming has a great future and tliat, if you can got r(‘.ally good 
eixergetic people to assist you, you are bound to bo successful. 

‘ Fry Trade Development — The demand for fry, large at present, may bc^. 
expected to increase greatly; the fishery department itself will bo unable to 
fill it and you will have to encourage firms or private individuals: 1-he best 
arrangement would bo to have a list of i)ooplo whoso lish-farmB or 
fry collecting arrangements were under your constant sujxnwision, and 
these would be authorized to sell fry under certificate from your dc^partnnnit, 

ProhUms of Pond Culture. — Real carp cultivation scarcely (‘.xists in 
India. The collecting of specific fry of rapidly growing veg(^ta.rian or 
Ain f w molluscan-fceding species, the fertilization of tlio 

' * water, and the elimination of undesirable or highly 

voracious and carnivorous kinds, are lines which should bo intensively 
pursued, so as to place the industry upon a firm basis. This is a field of 
great pro:giise. It will be necessary to eliminate all murrol, cat-fishes, 
eels, and other carnivorous fishes from every carp pond. A more difficult 
task wiU be to keep them out. 

The rate of growth of fresh- water fishes, and the size at whieli. sexual 
maturity is reached, are both very important topics, and must bo catofully 
investigated. Closely related species are known to differ widely in these 
respects in some cases, so that one may be highly profitable when cultured 
in ponds, the other of little worth. No doubt there is still mudi to be 
learned about many of the Indian carps in respect to their suitability for 
pond culture. 

I found in the Philippines that it was difficult to train pond owners 
not to overstock their waters. Par too many fry were put in the ponds. 

Chinese experience says to remove the bottom sediment anmially, or 
at most biennially. Ponds become too foul when loft xxnoleanod for five or 
ten years. 

Experimental Fish Farm. — ^There should be an experimental form to 
determine what species of Indian carps are best suited to pond culture. 
Closely related species may vary widely in rapidity of growth, maximxxm 
size, etc. Where these matters are not clearly and positively known, much 
time, effort, and pond space are wasted. 

The same farm should also determine the optimum number of fish fco be 
reared in a pond. It is iiot enough to rear one species in a pond. Several 
species may be grown in a pond without detriment, provided each kind has 
its own i>hysiological niche. A vegetable feeder, a plankton feeder, one 
eating crusfacea and worms, and a moUuscan feeder, can live in the same 
pond. Pive or six kinds of carp may live together where each has its own 
food supply, A good deal of experimental work has been done along these 
lines in China. I believe there is need for similar work in India. 

; Construction of Fish Ponds. — ^It might be well to emphasize that much 

soil is unsuited for pond culture — ^salinity, alkalinity, porosity, etc., must 
be considered and before starting to develop a fish pond, a technical officer 
should always be consulted. • 
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Whoro thoro aro several tanks in a farm, they should be contiguous so 
tliat wat(vr and wh can bo run from one to another, except that there can 
bo no rev(U'Hal a,it(u- reaching the lowest. The tanks of a fish farm are best 
haiKi UhI wluni tiKvy are really but subdivisions of a single large tank, separated 
Irotn oatih other by dikes. 

Jffvrmizing of Fish Ponds. -^Bocs^nse of the status of cattle in India, 
arul the iiHo oi cow dung as fuel, the fertilization of fish ponds may present 
some difH<iultieH il thcrc^ is a considerable increase in their acreage. At the 
same tiino, I rtnncmbor the ‘soupy’ condition of the water of the little 
|)oiids about Palta (village ponds not the waterworks ponds) and of ponds 
I saw in (!(ud/ral Province around Bisrampur. There the water was as full 
oi organ i({ inattiu: as a Clhiuoso pond with privies along its margin. 

.Fif (hdkmd Practices in China.— Bmli culture in Bengal is the most 
pi’ojnising bold lor investigation. Though the pond culture of carps is 
ihorc than 2,()()0 years old in China, it has received a fresh impetus in recent 
ytsars am 1 a groat deal of experimental work was being carried on when the 
Japanese stoppod it by war. I^assume you have the reports by Mr. Lin 
and otluu* (^ihusso Investigators. I visited the ponds near Hong Kong on 
my last tilp, and studied briefiy their methods. A hint of them is given 
in the Journal of the Hong Kong Fisheries Eeaearch Station for September, 
1940 . , ^ 

( liiucso • fisli farmers have worked out, by rule of thumb, ways of 
k(H)ping several kinds of carps in ponds simultaneously. By utilizing 
kinds whoso habits do not interfere seriously, they are able to keep from 
J to 5 spooios together. While the ration is not adjusted with scientific 
a(itan‘a(jy, it is good enough to got remunerative practical results. Much 
moro oxptirimontal work is needed to get the ratios more perfectly adjusted. 
I <lo not think you have any largo Indian carps corresponding to the Chinese 
Huh-fatnily Hypoplit/halminae. Out of the vast number of Indian carps 
you will csortainly bo able to make a wise selection. I spent nearly two 
woidiH at the Tapah Kshorios Station, 7| miles from the railroad station of 
''J,''apah Road, Perak, whore a young Tamil, Tagiaradjan, was raising c§.rps 
and obher iisiios in onior to deter'mine what could be used for pond culture 
in augmenting the native food supply. 

kx/pcfimental Culture Ponds. — I consider that the first matter requiring 
attention is the provision of a scries of fresh-water culture ponds wherein 
r experiments may be carried out to ascertain what 

species OI fresh-water and estuarine fishes give the 
best results as regards toloranoo of variations in the salinity of the water, 
rapidity of growth, foods most useful in promoting rapid growth and 
suitable as regards cost, the best ways of manuring them, and the most 
satislactory method of irans])orting fish to market both in the living and 
dead condition. Various other related problems will occur to the superior 
olfieorB in charge. 


Culture of Mullets, Bethi and Cakfishes. 

James Momelh Noed for Mullet Oultxire; BKats on Mullet Culture. Albert W. 
H&rrei Possibilities of Mullet Culture; Pond Culture of Betki; Cat-fish Culture. 

Need for Mullet Culture. — ^Mullet culture, such as is practised at 
Comacohio in Italy, is most important and a very profitable branch oL 
n work, as mulletries are already in existence and only 
James Morneu. requne to be improved along weU-recognized lines, 
with means arranged for the regular supply of adequate quantities of fry 
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of those species known to be tolerant of lowered salinity and of quick growth. 
Whether it is economical to add artificially prepared food to their dietary ib 
a matter for enquiry and will depend upon what seeds and grains are locally 
available at a cost which will prove remunerative. 

Hints on Mullet Culture. — Certain species of mullet can bo acclimatized 
to live in fresh- water. These are the ones to select for rearing in culture 
ponds made by sluice- bunding some of the smaller blind khals; heht% 
should also be tried — ^they would probably live amicably together As for 
stocking with mullet it will probably not be necessary to do anything inoro 
than open part of the sluice (say a door) when Hoods are on, provided that 
it be found that the mullet fry are trying to go up against the current at 
this time; this is their habit in other localities, e.g. Italy, where mullet 
fanning is extensively carried on. 

Possihilities of Mullet Culture. — Several mullets might be suitable for 
pond culture in India in brackish or fresh water, as well as salt water. 

. 1- . w In the Philippines certain kinds of mullet enter rivers 

r . rre. lakes, whore they remain until they are nearly 

ready to spawn, when they return to the sea. Some attain a large size in 
fresh water, as long as one’s arm, and are delicious eating, much finer than 
those living in the sea. Of course, some kinds, as M. dussumeriy never 
get large, but are often very abundant in bangos (Chanos chanos) ponds, 
and make a good growth. Your invaluable Pulta experience should give 
you a good idea about the kinds of mullet most suitable for pond culture in 
Bengal. The mullet cultivated in the New Territory, Hong Kong, is 
Mugil cephalus, one of the most valuable kinds and occurring in India. It 
is the Mugil oeur of Day. In the Bangos ponds around Manila Bay several 
kinds of mullet occur, often in abundance, and are marketed extenBivoly. 
The commonest is Mugil dussemieri, also an Indian species. Mugil cforsula 
is very common in the Ganges delta, and its growth in the settling ponds at 
Pulta would indicate its desirability in either fresh or brackish water pond 
culture. Most kinds of mullet thrive in either fresh or salt water. All the 
^larger kinds of mullet in Indian waters should be used in experimental 
studies of pond culture. 

Pond Culture of Betki. — The pond culture of betki is not feasible. It is 
a highly carnivorous fish, and our experience with bangos {Chanos chanos) 
in ponds around Manila Bay shows that betki is destructive to all other 
fishes in ponds. The number of betki it is possible to grow in a pond is too 
limited to be commercially profitable. Only vegetarian fishes are likely to 
be profitable in pond culture, especially true in India where there are no 
large amounts of waste animal protein. 

Cat-fish Culture. — Certain species of Cat-fishes are valued as food by 
the common people, and also breed freely in ponds. There is need for 
more knowledge concerning them, and also for clarification of what is 
already known about them. 


^ Culture of Exotic Fishes. 

James Hornell: Culture of Mirror Carp, etc.; Albert TF. H&rrez Gurami Culture; 
Culture of Chanos. 

Culture of Mirror Carp, etc. — I would go further afield and introduce 
some of the varieties of large carp reared so extensively in Central Europe 
James Hornell (Mirror Carp, etc.). These are very easily cultured 
in ponds and fetch a good price wherever there are 
people, who, like the Jews, likeijo have the killing of their animals done 
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after a particular ritual- They are easily transported alive and may be 
kept alive in a market in a tub of water, for several hours, or longer if the 
water be changed at intervals. 

Gurami Culture, — ^Bengal is probably too far north for gurami culture, 
and other species of the Anabantidae. Gurami are especially valuable for 
Albert W Herre b^^sh-water pond cultivation, and the development of 
gurami fish farms should l)e vigorously supported 
wherever the climate allows this savory fish to be grown successfully. 

Culture of Chanos, — ^My own paper on Chanos chmos, ^Bangos Culture 
in the Philippines’ you have, no doubt, as I sent it to you when it appeared. 
This paper was amplified later on by two members of my staff, Montalban 
and Martin, and published under the following title : — 

Cultivation of Bangos in the Philippines. — ^It is in the Phil. Journal of 
Science, as my own paper was in VoL 47, No. 1, January, 1932. Authors 
Wallace Adams, H. R. Montalban, and Claro Martin. 


PISH TECHNOLOGY. 


Stanley W. Kemp: Scope and Problems of Pish Technology. P. M. Kharegat : 
Need for Organized Production for Large-scale Technological Operations. James 
Hornell: Freezing; Dried Fish; Kippered Hilsa; Canning; Fish Meal, Fertilizer and 
Oil. Albert W. Herre: Need for an Experimental Fish Curing Yard; Fish Meal. 

Scope and Problems of Fish Technology. — In a humid country like 
Bengal it must always be difficult to sun-dry fish and prawns properly and 
catjiniA w appears to me to be no doubt that experimental 

y work with artificial driers is called for. Canning is 

another process that needs consideration but as I understand that canned 
fish is not much appreciated in Bengal, drying will be the first thing to 
tackle. I see from the report that artificial driers are in use in S. India 
and that printed particulars of these plants are available. If I were starting 
on this kind of work my first step would be to obtain the pamphlets and 
send them to Dr. G. A. Reay, Torry Research Station, Aberdeen,^ for 
criticism of the methods employed. Dr. Reay is our leading expert" off 
these matters and I am sure you will find him very helpful; methods are 
continually being improved and it may be that those now used in South 
India are no longer the best available. 

As a beginning I imagine you will want at least two experimental 
driers for fish, two for prawns and one for preparing fish meal, all situated 
^ at centres where ample supplies are available. A small charge for drying 
should ultimately cover the costs of the work. 

Need for Organized Production for Large-scale Technological Operations . — 
It is all very well to talk about fish preservation, but why do not these 
P M Kharegat technicians induce private firms to take up this work, 
arega . answer is that it does not pay as a commercial 

proposition. You cannot run a factory if you have an excess for 3 or 4 days 
and nothing for the next week. Unless production is organized to secure 
regular supplies in adequate quantities, factories cannot function. The 
first step is and must continue to be organized production, followed by 
refrigeration to prevent spoilage, it is only after these have been attended 
to that there wiU be any scope for canning, dehydration, etc. 

Freezing. — ^For the richer clav^vywho can afford to pay high prices, 
brine freezing of the best qualities the Indian salmon, etc.) by a weU-^ 
w 11 ' capitalized IVeezing Conipany with their own retaif 
ames orne . gj^Qpg Calcutta and other populous centres, would 
probably find this industry profitable, provided the factory could be located 
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at a fishing centre where largo supplies of fish could be obtained direct 
from the nets. 

Dried Fish , — Oily fish should not be sun-dried; only 'white’ fish and 
small fish cure well in the sun. Sanitary rules should bo made and enforced 
to ensure hygienic methods and adequate inspection arranged ; punishment 
for infringement is necessary. Salting in various ways requires experiment 
and whatever methods are found correct for specific species of fishes should 
then be brought to the notice of curers. In Bengal climatic conditions 
differ so greatly from those of Europe that the methods found correct in 
Europe may not accord with local Bengal conditions; the difference in 
regard to the species treated in the two areas further complicates the situa- 
tion ; practical experiments are absolutely essential. 

Kippered Hilsa . — The kippering of Hilsa is a promising method of* 
preparation and should be introduced as quickly as possible. 

Canning , — One demonstration cannery should bo built at as early a 
date as possible for herein lies great opportunities for expanding the con- 
sumption of fish by a method which will enable the fish treated to remain 
good for an indefinite period; it would also tend to create an export trade. 
Canning offers a great ^commercial opening to enterprising firms. 

What I do hope to see before long is a commercial cannery in India 
producing canned fish products on a scale comparable to what the Americans 
do in regard to Salmon and 'Pilchards^ and the Japanese did before the 
war in the^canning of crab meat. Indian sardines are quite as good as the 
French product and immeasurably superior to what the Americans call 
'Pilchards’. Indian prawns should be saleable much cheaper and quite 
equal to the American pack of prawns. Same with regard to fish oil, 
fish meal and fish fertilizer. 

Fish mealy fertilizer and oil , — I cannot press too urgently the enormous 
field for development which exists in regard to these three items of work. 
All are of the utmost value to the community and there is a great future 
for them if adequate attention be devoted to their development. Small, 
ine^^pensive factories have been most successful in Madras sardines 
have been abundant, but unfortunately this fishery is erratic and when a 
poor season recurs, the factories are not profitable. This seasonal dis- 
ability does not exist in Bengal where there is fair regularity in the annual 
richness of the fisheries from which the necessary waste material is obtained. 
Of the three products, meal and fertilizer are the most important; oily 
fishes in Bengal are of less importance but this is not to say that a fish-oil 
industry is not to be considered seriously. 


PISHING CRAFT AND GEAR. 

S, W, Kemp I Introduction of new types of nets; Grovernment Factory for 
manufacture of netting; Motor-boats or Outboard Motors for Fishing, James Bornell: 
Netting Machine; Steam Trawling; Local Methods. Albert W. Berre: Improvement 
of Craft and Gear. K. W,. Burton: Preservation of nets and improvement of fishing 
boats. L, F, de Beaufort, J, D, F. Hard&nberg, Albert W, Merrei European methods of 
fishing '"Japanese methods. W. R, Burgess: Improvement in Fishing Craft and 
Gear. 

Introduction of new types of nets , — ^It is possible that the introduction 
of new types of net will sometimes prove effective, but for the present, 
** S W Kemp particularly with existing difficulties in importing 

goars, it appears to ine best to leave the fishermen to 
their traditional methods. If marketing difficulties are overcome and the 
fishermen get a better price, supplies will increase automatically. 
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Governme7it Factor!/ for manufacture of netting. — It may well be necessary 
to establish a Government factory for the manufacture of netting. 

Motor-hoats or Outboard Motors for Fishing. — ^The introduction of 
■ motor-boats or outboard motors for fishing, would no doubt be an advantage 
but it appears to me that very great caution will be needed since most of 
the fishermen will have no knowledge of machinery and would not be able 
to look after the engine properly; but the experiment may be tried in a 
few places where a reliable man is available. 

Netting Machine. — This should be operated by private enterprise, if 
possible; if no firm will take this up, then a demonstration machine might 
James Hornell necessary. But these machines require skilful 

operation and the one set up by the Madras Fisheries 
was never successfully used. This means that no suitable operator was 
on the staff. Either an Indian should receive training in England or an 
"English workman should be engaged for a year to teach operations. It is 
because of this that I suggest pri'^te enterprise. Once started, the trade 
of machine netting should prove v^y remunerative. 

Steam Trawling. — I do not advocate steam-trawling yet awhile. There 
is much that can be done at once in other ways to improve fishing methods 
without risking such a fiasco as has invariably followed the premature 
attempts hitherto made by the Government of Bengal, Bombay, Madras, 
Ceylon and Burma; the time is not yet ripe and will not be until the 
Government has improved transport by rail by which refrigerated oars with 
satisfactory means for the keeping of fish in good condition from the port 
of arrival until they reach the consuming centre, wiU be available to the 
fish trade. Till the problem of fish distribution by rail and motor lorry be 
solved, it seems useless to catch fish by such wholesale and efficient methods 
as steam trawling and Banish seining on a really big scale. 

Local Method. — I have found that in the majority of instances the 
methods of fishing evolved locally have good reason for their continued 
existence, based upon long standing experience and with intimate acquaint- 
ance with the habits of the particular kind of fish concerned, habits which 
may be unusual and different from what is usual in other localities— 
differences brought about by some local peculiarities of the environment. 
Hence I find the local methods always well worth studying; instead of 
suggesting a change over to a new method which may at first sight appear 
likely to be more effective. I would advise that a trial should first be made 
to find some simple way of making the local method more satisfactory in"' 
catching power. 

Improvement of Craft and Gear. — ^It will be a very difficult matter to 
alter these native methods, but there can be no great improvement until 
w TTArt-A P^wer boats of some sort, and better styles of nets, are 
adopted. The Manila Bay fishermen fought the 
introduction of power boats, and clung tenaciously to their ancient style of 
fine meshed nets for many years. Finally power boats began to be accepted, 
and in recent years a motor-boat would tow a fleet of old style boats out 
to the fishing grounds, and bring them back when laden, thus enabling them 
to get their fish to market in far better condition than ever before. Along 
with the introduction of power boats must go eventually the more difficult 
task of bringing about the use of keel-built boats, with cargo space. 

Preservation of nets and Improvement of fishing boats. — would add 
introduction of better methods of preventing rot of nets and lines; and 

R W Burton improvement of fishing boats on some parts of the 
Coast. Foi; instance, the Ratnagiri Boats are much 
superior to the craft in use further soirth, so that the Ratnagiri fishermen 
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can go further out to sea and bring in catches of hsh unobtainable by the 
men with inferior boats and equipment. 

European methods of fishing versus Japanese methods. — ^Do not try 
European methods. The experiments made with North Sea trawler 
T B Ha TiAmifArt Java Soa ha VO not been successful. Since the 

Japanese started fishery in the Indo-Australian 
'Archipelago about twenty years ago, the fish markets in Java wero over- 
flooded with a quantity of species, which hitherto were never brought to 
market. Hence a study of the Japanese fishery methods ought to be 
made. 

According to me trawl fisheries are not well possible in Indian waters, 
may be a very few small areas exceptod. Research in the Laboratory for . 
J.B F Hardenbern I^i'^ostigation of the Sea at Batavia proved that the 
amount of living material in and on the sea bottom is 
only a small fraction of the amount of the same in the North Sea, As this* 
living material can be assumed to be basis of food for the bottom fish one 
can safely conclude that the total amount of suitable trawl fish will be much 
less too than in the North Sea. Our statistical data are most probably 
partially or totally lost now, but the results of our research are given above. 
It is a great pity that it cannot be published in detail as we planned before 
the war. 

In spite of all efforts, the only real advances made in fisheries throughout 
Indonesia jip until 1940 were those introduced by Japanese fishermen. 
Albert W. Herre. Japanese fishermen, using sea-going motor 

launches, go in all sorts of weather except during 
an actual typhoon. From fishing grounds nearby and from those 700 
miles away they brought fish in good condition to Manila. In a short time 
numerous Japanese outfits were at work over most of the Philippines, 
and also in the waters of Borneo, Malaya and throughout the Butch East 
Indies. 

Improvement of Fishing Craft and Although Madras has 

W.. R. Burgess. developed the fisheries, the two most important 
aspects of fishing ‘craft and equipment' have been 
neglected. 

All types of craft are needed for the Madras coasts and with a population, 
such as the province has, trawlers are not recommended. But small craft 
from 25 ft. sailing and motor to 45 to 50 feet seine and ring net boats are 
'desirable. 

Regarding equipment Madras will need to blend their nets with overseas 
types, so that suitable equipment may be had for their particular type of 
fishing. 

Take for instance, the Rampina net — ^this net shortened, lightened, 
balanced and crossed with a Japanese ring net, would bo ideal for off- 
shore operation. Several variations may be made for different parts of the 
coasts, so that they may be suitable for sardine and mackerel fishing. 

Although the Bengal craft are primitive and poor construction, they 
have been specialized for their individual operation. It would be a gamble 
to introduce power craft as an economic venture to compete against these 
craft. If production is to be increased in the rivers and estuaries, it would 
probably be better to concentrate on stepping up efiiciency, transport and 
marketing facilities by introducing modified equipment, power -tug-w/i- 
refrigerated craft and refrigerated transport. 

The type of craft which operate the foreshores of Bengal is not a passage 
maker and is dependent on favourable weather. Much could be done to 
increase marine food production by introducing new types of craft and 
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equipment. A properly rigged shoal draft centre-board boat for foreshore 
work may be worked by a erew of 3 to 5 men and larger types to operate 
Danish seines and long lines offshore. 

FISHERIES RESEARCH. 

Stanley TF. Kemp: Scientific knowledge essential for the proper conduct of a 
fishery; Fundamental Research Problems; NTeed for an Indian Fisheries Research 
Service; Fisheries Research in the British Colonies; Inland Fisheries Research; Fish 
Farm Experiments ; Fisheries Research Stations ; Research Problems of Estuarine 
Fisheries. George S. Myers: Need for systematic work. Albert W. Herre: Literature, 
Publications and Library. JR. W. Burton: Co-ordination of Research and Extension 
Schemes ; Fishery Catalogues. 

Scientific knowledge essential for the jgroper conduct of a fishery . — 
Experience in this country (U.K.) has clearly shown that a full knowledge 
stanievW Kemn biology of fishes— of their rate of growth, 

^ ‘ length of life, age at sexual maturity, development, 

migration and so forth— is essential to the proper conduct of a fishery, and 
that in Bengal practically aU this knowledge has yet to be acquired. 

Fundamental Besearch Problems.— On the scientific side you will, first 
and foremost, always bear in mind the need for acquiring fuU information 
on every important species of fish. At present it is I suppose true to say 
that our ignorance is almost complete. In the first place, by exairdnin^ very- 
numerous samples from as many localities as possible and at di^rent 
seasons by measurements and by studies of scales and otoliths, you 
want to ascertain essential knowledge on such matters as the isate of growth, 
the age at sexual maturity, spawning seasons and localities and migrations. 
Even when the more important information has been acquired you will 
need to continue the observations, firstly because such work will give early 
indications of whether the fishery is declining through overfishing (the 
consequences of which may be utterly disastrous if not detected in time) 
and secondly because regular and continued work wiU yield data on annual 
fluctuations which may in due time afford a basis for fishery prediction. 
This is essential work which cannot be hurried and which obviously cannot 
be expected to produce early results, but none the less, regard it as of 
primary importance. In it there is enough work to keep a large and well- 
trained staff busy for a very long term of years. As a beginning I think 
you should if possible start with a small number of carefully selected men 
workuig on a few of the most important species. Don’t let them get dis- 
tracted by trying to deal with every kind of fish that comes their way — if 
they do, you won’t get anywhere. Much the best method, .as we have 
found over here, is to have one man for each species — ^the one species is 
his subject and you will expect him before long to have the most expert 
knowledge of it, not only of its ecology, but of its distribution and density 
in different areas, of the ways in which it is caught and of its importance in 
the fisheries. Later when the fundamental work has been done and while 
still keeping a check on it he can tackle another species. In this way you 
can only deal of course at the beginning with a small number of species, 
but you will be continually expanding until in course of time you have a 
comprehensive knowledge. o 

Bleed for an Indian Fisheries Besearch Service. — ^AH the fisheries research 
people in the country should be incorporated in an all-India research 
service under the Central Government, while each province should have ifs 
own fisheries administration staff. This, I feel sure, is the proper form of 
organization; it is similar to what we have devised for the Colonies, viz. 
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a research service directly responsible to the Secretary of State who will 
have a Tisheries Adviser and a Colonial Fisheries Advisory Committee, 
while each colony will have its own fisheries administrative service. 

The local Governments will constantly need expert scientific advice, 
but this can always be given, for I assume that as soon as sufficient staff 
is available at least one member of the Central Research staff will be 
available in each province. The advantage of this centralized arrangement 
is that scientific staff will be used properly and will not waste their time, 
as I think is otherwise inevitable in dealing with administrative problems 
on which, indeed, they may very likely prove incompetent — for it is to be 
remembered that they have been selected for their scientific ability and not 
for administrative capacity. Moreover, local and provincial Governments 
are usually without any proper appreciation of the value of research. They 
are incapable of taking the long view, will expect practical results within a/- 
single year from any piece of research, however, recondite ; and they are 
in general quite incompetent to control and get the best results from a 
scientific staff. Though I knew all this well enough before, I have recently 
been amazed at the extreme difficulty of getting Colonial Governments to . 
understand the most elementary principles of scientific research. 

Fishery Research in the British Colonies. — ^Plans for post-war fishery 
research both in this country and in the colonies are now being considered. 
A fishery service for the colonies is being established and fishery stations 
are contemplated in W. Africa, the West Indies and other places. It is 
almost certain that fishery research fellowships will be awarded to suitable 
graduates in science and that special courses of instruction covering all 
branches of fishery research will be arranged. When this scheme comes 
into operation you will be able to send some of your people over here to 
attend the classes, and I feel sure this will prove advantageous. At least 
one of your men should visit Palestine to look into the details of carp culture. 

Inland Fishery Research. — There is, I imagine, a great deal of experi- 
mental work to be done before it can be claimed that the best methods for 
tank culture have been finally ascertained and it is apparent that a well- 
equipped station for this work, with a very large number of tanks should 
be started without delay. Similarly paddy-cwm-fish schemes must be 
developed by trained scientific staff, though with both lines of work a time 
should come when the best technique has been discovered and pamphlets 
for the guidance of cultivators have been issued. 

Fish Farm Experiments. — ^A great part of Bengal is ideally situated 
for fish farming and I have no doubt at all that by taking appropriate 
measures the fish supply from this source could be very greatly increased. 
The variousi’aces of the European carp now extensively farmed in Palestine 
breed very well in ponds and fry can thus easily be obtained in pure culture 
without the admixture of predaceous species. It might even be worth 
while seeing how the European carp would do in Bengal. That, however, 
would be for the future. Your immediate aim wiU be to set up a fish farm 
and hatchery. Here you must undertake extensive experiments on a 
number of different lines. Make sure that the species wiU not breed in 
still water ; it this is so arrange ponds with a good inflow and outflow and 
see if the fish will then breed in them, at the same time starting a hatchery 
for artificially ffirtilized eggs, which may ultimately prove to be the best 
way. Find out aU you can about the fry which are collected in the rivers 
^nd, in particular, whether it is possible to eliminate the young of pre- 
daceous fishes and retain only the fry of the species required. In your 
experimental ponds, which will need to be very numerous, there is much 
work to be done. Which species is the best, what is the optimum number 
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for a given volume of water, what is the best way of feeding, how o%n 
'should the pond be drained and the crop taken and what weight of fish 
may reasonably be expected from a given area of water? In Palestine 
the fish are fed on cotton seed residue ; this is apparently eaten directly by 
the fish, while any that remains uneaten goes to increase the plankton content 
of the water. This is a much easier business than the shallow culture ponds 
for Entomostraca. It wiU be worth while seeing if a food stuff similar to 
cotton seed residue can he found. 

Fishery Research Stations. — ^I think you should aim at establishing two 
experimental farms for fresh -water fish in places with different conditions, 
two stations for estuarine fish and one similar station for inshore marine 
fishes. Of these five stations the fish farms with their experimental ponds, 
pumping plant, hatcheries and so forth wiU be much the most expensive. 

^ As a beginning at any rate, these stations may be quite small places — ^little 
more than offices with rooms set apart for laboratories. The estuarine and 
marine stations will need a motor research vessel each and those for the 
estuarine work at least should be sufficiently large to provide sleeping 
accommodation for the crew and scientific staff. I assume that the men 
working on Hilsa and prawns will be based on one or other of these stations 
and that the experimental drying plants will be erected in their vicmity. 

Research Problems of Estuarine Fisheries. — On the estuarine fishes, 
betki, pomphret, mullet and so forth, it does not seem easy to make specific 
suggestion. Here again our knowledge is deficient. At least four of your - 
staff should concentrate on these important fishes and with more information 
it should be possible to find ways for improving the fishery. I would not 
advocate hatcheries until more is known, but it might be worth while making 
small scale experiments in fish farming in a blind khal in the Sundarbans. 
Experiment^ in rearing flat-fish are now in progress in a Scottish loch and 
appear to be promising ; the loch is separated from the sea by Sluice gates and 
the water is chemically enriched. It may be that work on some such 
lines as these would prove successful in Bengal. ' " : 

Need for systematic work. — One of the fundamental necessities of modern - 
fishery research is the existence of reliable fishery catch statistics from 
George S M rs localities, and those statistics must be com- 

eorg . yer . Lacking the systematic basis, the statistics ; 

in Brazil were in hopeless confusion, and one result of our survey will be 
systematic work on the marine commercial species to enable Brazil to initiate 
the taking of crude though comparable catch records at the main ports 
at least. India needs four or five good fish systematists, and I hope you 
can do something about it. 

Literature, Publications and Library. — ^Literature, Library and pub- 
lications are all very important. It is impossible to carry on research 
Albe t W Herre without a library, and equally impossible to maintain 
er . erre, research without a channel for publication 

of results. 

A very important corollary of the publication of a scientific journal or 
research bulletin is the building up of the library of the station or institute. 
Scientific knowledge is distributed by the world-wide exchange of pub- 
lications. To buy all the journals would be very expensive and many 
cannot be purchased, but are only obtainable through exchange. The 
publication of a suitable journal would be one of the most effective means 
of maintaining the library in touch with the latest literature and keeping* 
the staff postSi on the latest results of experimentation alid investigation, 
both in the field and in the laboratory. A Eisheries Besearch Instffu\e 
worthy of the name cannot function without a journal. 
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. Co-ordination of Research and Extension Schemes . — ^There would pro- 
bably have to be, all along the Coast Line of India Fisheries Control 

R W Burton Stations at selected places such as: Karachi, Surat, 
Bombay, Batnagiri, Marmugoa, Karwar, Mangalore, 
Calicut, Cochin, Tuticorin, Negapatam, Chingleput, Nellore, Coconada, 
Chicaeole. At these places, and perhaps others also, there would be greater 
or lesser Research establishments ; and in this'way the necessary organization 
would be built up as present conditions indicate and in the light of future 
experience and development. 

Always will it have to be borne in mind that hand in hand with research 
must be the practical development of the fisheries; the improvement of 
vessels and gear; the improvement of storage and transport arrangements 
to ensure the maximum results from the nets to the markets ; and, better- 
ment of wages and living conditions and general uplift of the fisher people 
themselves. 

Fishery Catalogues . — One of the first necessities is compilation of a 
comprehensive and accurate list of all the local names of all the Commercial 
sea-fishes, also the food they prey upon. This list would be in English, 
with Scientific names in Latin, and vernacular names in the various 
languages and be completed all along the coast by Districts, or Control 
Stations, or as may be found best. This list would be necessary to all the 
Research establishments and to the contractors and headmen of fisher 
communities, and those in charge of curing yards and so on. It would have 
to be translated into the. various languages in use along the whole coast 
line. Without such a list there would be much confusion of effort. 

I think that there should, if possible, be illustrations of the commercial 
fishes as a guide to all who have the list in use or for reference. These 
could be numbered to tally with the list and be arranged on a separate 
sheet affixed to the list, or as found convenient. 
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